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EXECUTIVE SUMMARY
Statoil USA Onshore Properties Inc. (Statoil) and the United States Environmental Protection Agency

(US EPA), Region 5, entered into an Administrative Settlement Agreement and Order on Consent for
Removal Action (AOC), Docket No. V-W-14-C-012, effective August 20, 2014. On March 2, 2015,
Statoil received US EPA’s conditional approval of Statoil’s Draft Work Plan, which was submitted to US
EPA pursuant to the AOC on September 3, 2014 (initial submittal), and December 23, 2014 (revised
submittal per US EPA comments). Statoil received EPA’s final approval of the Work Plan on May 5,
2015. As specified in Paragraph 19.a of the AOC, Statoil is required to submit a progress report to US
EPA every 30th day following receipt of US EPA’s approval of the Work Plan. Statoil is submitting this
Progress Report (PR) pursuant to Paragraph 19.a.

Also as specified in Paragraph 19.a, this PR describes all significant developments during the preceding
period, including actions performed and any problems encountered, analytical data received during the
reporting period, and the developments anticipated during the next reporting period, including a schedule
of actions to be performed, anticipated problems, and planned resolutions of past or anticipated problems.

For purposes of this PR, the reporting period is February 16, 2016 through March 15, 2016.
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1.0 INTRODUCTION
This Progress Report (PR) prepared by Moody and Associates (Moody) on behalf of Statoil addresses the

areas specified in AOC Paragraph 19.a for the period of February 16, 2016 to March 15, 2016 (i.e., the
preceding period) as well as anticipated developments for March 16, 2016 to April 15, 2016 (i.e., the next

reporting period).

2.0 SIGNIFICANT DEVELOPMENTS OF THE PRECEDING 30 DAYS (FEBRUARY 16,
2016 TO MARCH 15, 2016)

2.1 Actions Performed
Statoil submitted the 15.a.ii report on February 18, 2016.

2.2 Problems Encountered
No problems were encountered during the reporting period.

2.3 Analytical Data Received
Statoil received final data for the 2015 electrofishing and Hester-Dendy sampling from Midwest

Biodiversity Institute (MBI) as well as the final data of the American Aquatic Testing Inc. (AAT) Whole
Effluent Toxicity (WET) and Whole Sediment Toxicity (WST) testing. AAT and MBI data are attached
as Appendix A.

3.0 ANTICIPATED DEVELOPMENTS: MARCH 16, 2016 TO APRIL 15, 2016

3.1 Schedule of Actions
Review and evaluation of data will continue pursuant to the schedule in the approved Work Plan.

3.2 Anticipated Problems
Statoil does not anticipate any problems in performing work required by the AOC during the next

reporting period.

3.3 Planned Resolutions
Statoil does not anticipate any problems and as a result, there are no planned resolutions during the next

reporting period.

4.0 CONCLUSIONS
Monitoring and evaluation of data will proceed pursuant to the schedule in the approved Work Plan. This

PR described all significant developments during the preceding period (February 16, 2016 - March 15,
2016), including actions performed and any problems encountered, analytical data received during the

reporting period, and the developments anticipated during the next reporting period (March 16, 2016-
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April 15, 2016), including a schedule of actions to be performed, anticipated problems, and planned

resolutions.

Statoil’s next progress report will be submitted to the US EPA on May 1, 2016 for the March 16, 2016 to
April 15, 2016 reporting period.
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APPENDIX A.1 American Aquatic Testing, Inc.

Raw Data for Chironomus dilutus Long-Term Exposure Study
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Key: D=dead, W=0n water surface, M=swimming; F=on sediment surface, N=no observations

12




_ Client/Toxicant, 349 - Beginning Date & Time;___19 ~4-15 [P3c
Project Number_____ o1 -o/ Ending Date & Tme:____ /X /72// (.
Species; . C.dluiel Hatch Date___ /0 =G—1¢
~ Sediment Test
American Aquatic Testing, Inc. Day
. Observations / Live Count ) P Final
Conc. [ Rep | Day 4J Day Za Day#3[ Day 24| Day#5| Day 4ol DayZ7l Day%g| Day 279 Observ. Five Count
N TN T ATV N2V N T8 T
N Nigs L N N 1P e M
B N 1A Tdhey 27 [ v | 0" 1 7 T o
sl D | N NI N L NLZZ [N/ | Y T MR
| Mol ol LN N T2 RN IPN, | R
A r NI I NT NI Z L NI P [V e
M NI AN NVZ A VY T e
VT NI TN NI Z Tl P T o,

~

b Tl | I [ JE L7772 | K | % 0 [ 70
Date] ulin | WO My 1 Wosl "RIT/Far | Wos [ wip€ [ n/ez| Nk

Comments: @I\) o AR,

Te ™o |0 lw > T |6 | imio |o o> |z ie]|w imio lo o |» [z |6 [ |m oo o |» |z o [+ |m |o o o s

Key: D=dead, W=on water surface, M=swimming; F=on sediment surface, N=no observations p P V.}hqg
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Client/Toxicant, ? 5 ﬁ : - Beginning Date & Time;_ [0 -9 . (" | FTPS

" Project Number: ol-¢ f o Ending Date & Time; /8 [l
Species:___. 4. A s i Hatch Date;__ /0 -G~
- Sediment Test
American Aquafic Testing, Inc. Day Ao
. Obse_rvations ! Live Count _ —_ _ F._’]l\és Final ]
Conc. | Rep | Days (] Day &) %__ggvm Day $<7 Daysg| Day< g Day sp] Day x| Observ, Live Count 727
Al o | O | - 9.3 175
B | M il . Y ¥t
el M. Y TN & g g
Control| D | [Fl\ M I~ | 4 < T7a
R - VA T~ 4y e
' F Y M ‘ . [ 19
H ~ L Fly 4 4 ) 9 FUINES
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FL P T v IV NN W] NIw TH]o T4
e P TRyl M s | A7 | I v v [ o T
fel & 1 o ¥V LA N M M T4 T g T4
Al b | o PN T NIV T2 1 W] p | N .
B |- | V1 p NI |2 v |y o [P
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oW [ [P NI A2 | il VP e
YT W T N S O VA NI T v | VW [P
S I 7 O - RN VA 972 W < VA NI S B
QO T 0 O VI /028 VI WV A
-H |u. i\: ! [oF N . /y . !\J N 'FJ /J
Al p | p N Y4 % NI NV >
B | N N N A, A/ oL L
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Al NG NI 121 v 1 VT v Ty
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Fl v [ | N[A A | pel N ow | P
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Rak| @ | 0 | mp | € 7 107 | & [ & [k [0
Date| wfag | njp | w2 [ B [la-7 [/as | "0t | Pl | of7 [ Bl

Comments: (D) Fnad fatxe decegon P m;fm;oj ~ e ha  Sa K Ph

Key: D=dead, W=on water surface, M=swirr_|ming,' F=on sediment surface, N=no observafions
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Client/Toxicant.

2469

* Beginning Date & Time:_.__ 0 -G - /PO

Project Number, G- Ending Date & Time; [ [/t
Species: . W TS Hatch Date: 104 5
~ Sediment Test
American Aquatic Testing, Inc. Day ¢4
. Ol:ise_rvatipnsl_!.jve Count _ o _ % Final | __
Conc. [Rep | Daysy] Day <ol Daysy) Davsyl Dayg<i Davs<| Days o Day szl Day S| Obseiv. Live Count ool
Al W oV Vo AL V2 vow | M lo o IO
el v | W | P [ W2 1T VI w | 7 T 120
o el p | M N [, |~ vl o w Pl e
Genftel| D | ¢/ i M N A N i\ g | O 41
TE | M ¢l Y LN A2 vl K Tes T 5
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B.
: C.
. D
. | E
' _ F
N <3
A
B
- C
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G
H ‘ \ : .
intials 77% 26 T I AU | yf S 1 - wila 7=
Date | fyx [ iBo | s2f1 1 1@l ['V2 4 b1 el | 27 ] |

commentsy ) 48/ A loste
nis( L) 7 &3 .

Key: D=dead, W=on water sutface, M=swimming; F=on sediment surface, N=no observafions
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Client/Toxicant; % 4 (f : ‘ - Beginning Date & Time:_. [0 - 9 . 1K™ 1 J5e

ntals] . . | | K [V [ W | K [ JZ
Date | /G 16270 | Ol [\2fia- [ellS | 1)H | 55| 12l

Commehts:

Project Number, Cl-of _ Ending Date & Time___ /A& /75
species,____ Codilitus _ Hatch Date: (091K
~ Sediment Test
American Aquatic Testing, Inc. Day 24
. Observations / Live Count ] . __lpies | Haah
Conc. | Rep] Dayg 1| DayZal Days3! Daygyl DaygS] Daysdl Day&A Daydr| Daysy 0bse§. five Count 10T\
AN A W) E - - [ & 1 o |2
e v T2 1T N \) N a2l o 2,
c|l N 1V T ) N 3 o 13
- E - N /V'_, '1\) N ‘ o2 o EN
i~ el OIAZ 1T N1 N N z 12 g9
G N y/Mt, N A9 S \ Nl I v
Hl Vi | NI N ~N o 1
e 7’8 A N \\\ - % % 3
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G
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Key: D=dead, W=on water suriace, M=swimming; F=on sediment sutface, N=no observations
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_ ‘. -Cilent[Toxwant
" Project Number:

%S’

Ol-0o/

A fud '

. Species:_

Chromc Test
Amencan Aquatic Testing, Inc
' Welght Data L

Hatch Date:_. | /p_’ '

. . Begmmng Date&Tlme 7 ;
Ending Date & T|me

o o
o .
o} o
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_f{g)- -
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O.0574%

Q0 0403313,30 |0,

O (3AoK|0i0 4 | 7%

6:05 :.i.

0. V4572 10,04 o0d |
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Job Number; 3€F-¢l— o

Statt Date & Time:

10915~ 183

Steve size used: T m

Sample sieve date/by;

- - . \.
Sieve size used: A

u.\,.\ IS ok, posc

Food Type:

Species: ., difoFoec - End Date & Time: ETIY 5]
N Sediment Test . o
American Aquatic ‘Testing, Inc., .
Water Change Log/Initial Water Readings/General Testing Information
TesiDay Jol 213 4 J..wrl.h Z 8_1 9 10 1 113 13 14
Morning change(time) A OX01 0¥20 [ jof$ | 7730 10T30 0750 100000600 0% 10730 [@130 330 0730 . [ a0
- _DB.0. mg/l. [ ZZ | 93 2% [ g5 [$9 (23 190 FY &2 P23 ZS 15 %0 |56
pH A7) ol T2 ) [ &0 %3 2o |9 Fxl &) | F) | g2 o 1% 130
Temp. (C) /2351 52353 235 an 4230 (235 [ o5 [ 33.0 (920 1332.8 23.0 | 330 [ o045
Initials [ 1T TP | 7o | 10 Jvee 7o | I | s 1 The [9Rd [Hhd [ MAD TS oo
) .._Date Cgis 10N | ol | wis (e OIS Do NG| [ 197 16/, [OHR L o3 10/
Aftetnoon changef(time)(| {foo [ (g | /90 | L3 | om (708 1 1SCel 1615 | jzoo [Jay S [[Boo | Wil | Moo |T6A0 15H0
DO mg/l vA | P |F) | V31 #5129 7% (9 7.3 |54 4 | £+ 13> g4 [
e PH 2 | ¥i | &/ KO0 1%/ 187 ZOLRL 1 2) I'g) (el [ £F2 |55 |92 N
Temp. {C) R0l P35 1d3.9 | 335 Mwov d5:0 | 30225 235 23.5]338.0] 322 2N 225 555
Initials e | evmaf | &7 | o™ | & Fol LI L7 7w | &L NN T he (oK T o
Date tofq [ wb |G ionr | B %\uw 0115 [ 106 [N 1 10/i31I011q [1ST2.6] Jofr; [ 1055 10l2%
‘ Test Day 15 16 17 18 18 | 20 [ 24 22 | 28 | 24 | 25 | 26 | 27 | 28
Morning change(time). [O DR 5 0730 5736 (O30 0T3O [jow o (B0 0700 5136 GO /700 7100 313
D.0. mg/L. RH 133 12y 992 [24 123 32 (2o 1806 17 %2 190 [T | 74 |
pH o 2.7 quvﬁ& 3o m.Onv‘ w«cﬁ : m.,.oﬂ g2o |24 W%m\ mﬁw;\ J.&OO meO 17 .W wm.\
Temp. (C) 225 1220 3%« | 200 |22 (504 [ 29K | 22 . 2 25 O | 224 >3
¥ Initials LK S I T O IR | e | e @?i@ ~+hd Hd [Nhd e
Date ohd [ Qo118 Rl 037 16/ 019 [ wfie {10j27 | /oy nia M3 [y [Tjg [
Afternoon change(time) [ GO /SOT, WO | (450 | /540 AT ] 536 [15R [1Ho0] 1G] /650 1230 1%(S | 1740
DO.mgk  1RG 196 (9.2 |95 159 | a5 [ 52 55 % | 58 %) 1] | &4
__pH ®d 1O [37 19§ [ 78 [919 YL AR 91 %7 (9.9 (%) 125
Temp. (C) 25 1205 [gpg (05 (B0 232 1225 |78 12270 53,0 920 (990 230 | 2%
. Inials Jo Lok Loe |k ] (o [0 | S0 Jof. | e (ol | ot X 27
- Date AR AN AR S AR A R WAy T w3 i3 [nfg T i= T I+
: : = 7 ; ! .
Cornire! 8ed. collection date/by: \&\M.\\ & Nﬂ\ Qrganism mos.om"_r\k RS . Test Chambersize: 3306 m /
Conlroi Sed, sieve date/by: \&.\MJ /5" 117 Test organism Lot number; f&4YY Test Volume of sediment. /oo ./

Number of animals per chamber;__ /-

Test Volume of water: {50 /

"Test Duration: vnsnsﬂa &

Test Temperature Range: Y37 /%

. Frequency Q.ﬁmm&:m" Lo
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Job Number: WMM\Q\\Q\ . | Start Date & Time: \%\Wﬂ\w \ %WA\L
Species: AT . , &

End Date & Time: VLYY,
-Sediment Test s 7

American Aquatic Testing, Inc., -
Water Change Log/Initial Water Readings/General Testing Information

Test Day g =T EV ) Zo 1l 22 1 2F T 1 S5 T 5% Z7 2] i g [ 75
Morning change(time) [0G30 10700 [OF6RI0 130 [0 755 0130 1073612 24 [DR0 3180, 10730 BI26 Q23% | (RIS [e705
DO.moll. "3 (8.9 gb 124 18S (92 186 | 231585 Too £4 13 |[S=STan | Fs
pH 2.8 7.8 23126 [T¥ 195 7.7 | 23 IS Z7 7% 35 S| 27
Temp, (C) 930 189S [ RN 028 | 73 0358 228D 1220 [ [ 55 D 55505 5 %0
Initials 0 [ hd T3 d 5ha SN [dhed | Fho! | T we MG Shd g [ o ) ¥, h\\wﬁp
A Date U7 T0Ig [T0Q 10 T, Til(= NI wlig Ty Wit IW(1y MDY NG Wog] 1t
Afternoon change(time)| 2/ | 5/ L0 O NS0T 300 sz isan Lt (e \iFew [ 1570 1608 1505] 1700
D.O. mg/L LD R |2 | Yo 2D 1R G RS (57 (b 154 £72 | &0 9.9 [ £
pH Tl 100 1051726193 [98 116 150 de | XOIZ T T8 150 195
Temp. (C) 2301 23.0123.073.0 555 | ons 25,0883.q 2.5 230 325 220 | N7 |23 2%, |
Initials AU RRYANY:: 74 WA A BT EY N -, AR Y Y
Date L2 | il oI T oZe [ TS Wi W NS {716 T/ 2 17 -l [ TOTTH
{ - = L
Test Day | _d¢ | g 2. 1 45 1 am 45, S KL A | §3 [ 7 [ o8 S | S ]
Morning change(time) || ¢ 00 0736 10600 gioe |093¢ 10950 G A 10515 060G (D130 O730 (713C 0905 | 0% o
D.0. mg/l. 2 13% 18% (90 2= 29 285188 127 (85 (90 2.9 |, X N
pH 28100 T5s s | 20 T9F 2 27 [ 28 NG 7.4 144 > | g
Temp. (C) 225 [ 25.0 [ 532,00 570 55 230 | 2201339 | 590 220 | 00 23.0 230 | 22
initials 1 nd [nd 797 (70 1100 8 |7 %d LA d [Sihd Fo we | o
Date - 22 -2 i-aq [ 4K [v)ad 15T il 1 M4 [TU36 IDI[ [[ala RIS fa-deg [ <5
Afternoon change(time)|| 400 | /o0 | JX30T 1T 1o s LU e | 2,5 (2a< | 1895 15 Liga) L | i~
D.0. mg/L. £l 13V %9 139 | 3.5 |70 gy 1 8L (22 8.9 |55 | 59 | 5 R
pH 2 AN XD % | A9 Iy 8 1122 127 74 (57 19% [ o5 Tai
Temp. (C) ~  [735% O {0 [0 0 THAR 555 8375 220 1330 (4o [HO T30 | 30 (200
Initials A [ [ [O€ gy | oD Dr |77~ 70 7R | ok 07" AT
Date L% [z 1A% oS afg T b7 Mag L rifas | wlzy, Tl 9B T2 T o 1B)s5

Control Sed. collection date/by: Organism source:”

Test Chamber size:
Control Sed. sieve date/by:

Test organism Lot number: Test Volume of sediment:

Sleve size used: . Number of animals per chamber:

Test Volume of water:
Sample sieve date/by: Food Type: Test Duration:
Sieve size used: Frequency of feeding: Test Temperature Range: _




_.,an 25.,.me..3 JW@\\ %,\\ Q\

-
Start Date & Time: \% ! W‘N‘v

(£

- Specigs: _ WA End Umﬁmmdsm“lﬁv& 6 (< [ Fee
. Sediment Test :
American Aquatic Testing, Inc., -
Water Change Log/Initial Water Readings/General Testing Information
i 1esiDav SY [ .57 1 F 7 o | G5 | (& Z= 1 &5 7  oF 1 &5 77 Zi 7L
E@mﬁmﬂ%ﬁmasa OIS 5730|073 N.wwo 29157 oAz0[loo] [T908 |6 ROO_O736 . —
2.0 my/l 20 (135 (2R IES [ L | 9.1 R 373 QG %1 )
pH L3 e 192 a9 28 595 (33 22 (ol %2
Temp. (C) 2.5 (DD 225 |35 950 |ons oo WS o5 008 o5
Initials DL P D D Tae | 0 T Jone ket | o d
Date 216 1] [IY TeNS 12/ 2l [e\w [l UM IS IRk
Afternoon change(time)ll /o5 | jji5 | 14201 1600 L] 5 T30 \FI15 | 1020 13161
D.0. mg/L 19 (24 9 9= E01 7% Y 135 119 [ 53
pH s A% |17 1S9 29 1719 28 [0 TR0 A
Temp. (C) 2D51PS | 205 535071 WP | 995 [pa [12.5 |oos |33
Initials e | sk L O O [ | & (s 0 | K e |
ST Date ole 127 [2]8 [ 12191170 ol | \avzheha Lol r>{ (<
2¢ [ 2x | 2 (77 | 78 79 [ U1 & & 2l e E &
oH
_Temp. (O) 1
T initials
O o -1 -
Afternoon change(time)
DO mglL
o PH
Temp. (C) )
Initials
. Daie
Control Sed, collection date/by: Organism source:” Test Chamber size:
Contro! Sed. sieve date/by: Test organism Lot number; Test Volume of sediment:

Sigve size used:

Tawepls sieve date/by:

Twve size used:

(¥7.3-9-2l9

Number of animals per chamber:

Food Type:

Frequency of feeding:

Test Volume of water:

Test Duration:

Test Temperature Range:
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Ij’zd |

21"

ClientiToxicant: 269 . ~ Beginning Date & Time: lo - Cf =y
Job Nunber: Of - Ending Date & Time:, //j//@//&"
species__- ¢ . d. oA . g '
. Freshwater Sediment Test
American Aquatic Testing, Ing.,
Physical/ Chemjcal Parametérs
. : - L - ' Day i ‘ .
Parameter | Concentration 0 - 1 ‘2 | 3 4 5 8 | 7. .1 8 ‘9 | 10
L Cemke VN[22 [0S a:z.o 225 | Plo [225 1335 125003.5 [9as (525
o4 12302250 123D |8 .2 [R5 15501255035 [sa.clors
T Jr 1230105 W0 (230 |4l 0 [22-5 [0 [ 955 a5 [0.c o5 5
E 1F . 123,005 |9.0: 1930 83,0 1115 [ 990 | 2551205 122.¢| 2%
M 29 - 1230 25 RO 193000 122.5 183D [22.0122.5 [Fo 522 ¢
P2l 2301200 0.0 250102 0172.5 [220 [39.01225 [ 5l oa.<]
(C) — —
] 'aanf*ﬁ?l &2 {0'(0 ba’ (00 ‘(?,0 15. 0 ‘-}-q 6] 5? '6',-0. ‘£.0 t
. oY 53 1.0 65 170 |63 0D [0 16GA 6.7 | Zol x|
- 0> 17200030 13 1730 (6l [6F+ A T3 1Y | 72| 2.0
|Dissobved | 17~ (¢85 (F3 1S 1O L 16S [ (A TH D [ Zo |21
Oxygen 22 1bi¥ | 22120 VG 1600165 [6.Q | 1A [Z]. | 7.0
X 1627 13 16T 161D (Gl [6-2[68 [95 110 2269 |
(mg/L) VR B AT N N i . S S |
okl |23 |75 |20 1 1.1 77 134 S0 190 175 [ 22 29,
o 128 |Z2F /8 117 [78 13-4 |90 191 120 | .| 5
12 177 1A% 178 e 1708 |39 (90 196 [€o (g0 2 |
13 1 13 A% (1R 1.8 3% 119 (90 119 [ 30 | ge
W 7»9* 3F 478 11% 1 72% 13 19 [0 199 [ 3w | 7o
L ol T2 IO/ [ (708 3% (VY [%0 118 12 o130
o nftels, [ WD [A7 T 97 W [ | K 190 [ 7% | oo
_Date . [t¢/a [\S\o [70/w | Olip [7eds3 -m\iu\ 005 | ONG Tl Tiefip | 7e/s
‘ . - I'Cond (umh_o's)'. AlKaliniy (mg/Ly Hardness (mgIL) Ammonia (mg/L): lCommentS'
_ [Concentration] Initial 'FinJa_! _{_Initial "] Final { _Initial F|nal initial | Final ‘
Conbrol 2%t W 00 T G0 | 032 0 70- ﬂ?f 10*’7
Lo 4297} | Y - 50 0.0 7= ] [
[> . .} sl 190! 70 091 N w- |
7 . | 3o VoT 50 1. 0.10 @ 2w N
&2 - | Jos 1 %0 L0 10.04- ey
> 317 1 L0040 AT
 initials . . et 7oL \Wid i VTS
. ~ Date- /619 -9 e I
FWSEDPAR wk3 ) .




0-9-15 -

Client/Toxicant qu ‘ Beginning Date & Time: 7 1530
Job Number___O1- OV . Ending Date & Time: W/ :
Species: Cv \0'\ Uo . ! !
Freshwater Sediment: Test
Amerlcan Aquatic Testlihg, Ing.,
Physical-/ GhemiCaI Parameters
) ] . . Day
Parameter |Concentration] J# -} JX | k3 | {4 | IS | ie | F7 | (8 g | 2o | ai
T | Conbil | 230705 3301525 122.5 | 35| RS (295 (2,5 (934 a94
OH 1 225(12:D | 52.01025 1.2 |9a.5 |25 | ZIH2S (230 (2205
T 12 1225111.5 53012251225 [50 5 | RS | 925 V2.5 220 905
E 11 [225125 [23.0[23.5(72.0 |35.5 | 205 |25 (20,5 | 220, |205
M 20|25 [12.S | 33.0205 [22-0 [99-S 1225 (05 1125 |7%0 |90
P 2V 225115 3301005 L.Olaa.C |05 104 1S | ¥ p25
(o) [ ' |
‘Conirol HOGIH YY1 H3 :5\ "”j(o sAa 19 1357 131 |2 "I-l?)
O 13 A 163 636D |G | 2502 167 (€2 137 [A1
. (2 175 esS AN [v0]6.% | 2.y [ |64 (S.0 [Id 156
| Dissolved 1T 112 16\ (1} GCl16% | .0 0;/( SNt 67 [ HA
Oxygen 20 113 2 (1.2 1 1. (;5&’ Y _@0 L) s Loy 2 H.9
21| G160 [ (AN 1S | &49157 16913 |35 [HA
{mgll) : - - R " :
Coia | IS 1.0 B | 1.6 36 |26 | 25 [ 1L 95 [25 T 1L
OA |1 33 1716 [ 16 f&&) 224 e [ 1S 1.6
B 194y 1.6 X6 221 24 176 3Y |22 7.6
1 A 3a A a3t iza ] 27 g Y 122 s
20 1A [Fg (B4 F e 1220 22 16 1M 125 196
pH 2\ 19713 (38 | 991 {3F | 2.3 27 .17 4 122 175
itals. | . v | JIC | O% v\'t\f T mar | Kk el W 1)
|__Date 'U/ao 2y [ 10/0n] Bl | &[0 (1057 Wb | w27 1930
e . ‘Cond‘ urnhos) [ Alkalinity (n‘;gIL)' Hardnéss {mg/L) | Ammonia (mg/L)" Cofmﬁents:
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C. dilutus 20 Day Survival

Start Date: 10/9/2015 Test ID; 3690101Cd Sample [D: MOODY QHIO
End Date: 10/29/2015 LabiD: AAT, INC. Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/B00/4-91/002 Test Species: C. dilutus
Comments: :
Conc-% 1 2 3 4
Control 0.9167 1.0000 0.9167 0.8333JCONTROL INCLUDED FOR COMPARISON ONLY
12 0.1667 0.2500 0.2500 0.3333
4 04167 0.3333 0.5000 0.5833

17 0.3333 0.3333 04167 0.4167

20 05000 04167 0.6667 0.5833

21 03333 0.1667 0.1667 0.0833

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% - N t-Stat Critical MSD
Control 0.9167 3.6667 1.2830 1.1503 14260 8.784 4
12 0.2500- 1.0000 0.5208 0.4205 06155 15294 4 *
4 04583 1.8333 0.7429 0.6155 08691 14.678 4 -3.131 2.360 0.1674

17 03750 1.5000 0.6586 0.6185 07017 7.556 4 -1.942 2360 0.1674

20 05417 21667 08279 07017 08553 - 13.172 4 -4.328 2360 0.1674

21 01875 0.7500 04373 0.2828 0.6155 30.442 4 1176  2.360 0.1674
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.96429 0.868 0.20356 -0.4672
Bartlett's Test indicates equal variances (p = 0.64) 2.55363 13.2767
The control means are significantly different (p = 3.28E-05) 11.0461 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSbu MSDp MSB MSE  F-Prob df
Dunnett's Test - 21 >21 47619 012782 0.51627 0.10148 0.01007 3.6E-04 4,15

|Treatments vs 12

Page 1
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( 1-tail, 0.05 level
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C. dilutus Ash Free Dry Weight - Growth

Start Date: 10/9/2015 TestID: 3690101Cd Sample ID: MCODY OHIO
End Date: 10/29/2015 Lab ID: AAT, INC. Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/600/4-31/002 Test Species: C. dilutus
Comments:

Conc-% 1 2 3 4

Control 0.4473 0.3258 0.5336 0.6640|CON'I_'ROL INCLUDED FOR COMPARISON ONLY
12 0.8350 0.2767 0.1833 0.1925
4 07680 0.2200 05167 0.1500
17 03025 0.1100 0.2880 0.1580
20 0.2700 0.3860 0.2625 0.3743
21 02175 03000 0.2900 0.7600

Transform: Untransformed 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control  0.4927 1.3249 0.4927 0.3258 0.6640 28.925 4
12 03719 1.0000 0.3719 0.1833 0.8350 83.790 4 *
4 04137 11124 04137 0.1500 0.7680 68.827 4 -0.263 2.360 0.3755

17 0.2146 0.5771 0.2146 0.1100 0.3025 44413 4 0.988 2.360 0.3755

20 0.3232 0.8691 0.3232 0.2625 03860 20.421 4 0.306 2.360 0.3755

21 0.3919 1.0538 0.3919 0.2175 0.7600 63.325 4 -0.126  2.360 0.3755
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normail distribution (p > 0.01) 0.8838 0.868 1.08645 0.53974
Bartlett's Test indicates equal variances (p = 0.11) 7.55388 13.2767
The control means are not significantly different (p = 0.51) 0.70518 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp  MSB MSE F-Prob df
Dunnett's Test 21 >21 4.7619 0.37551 1.00978 0.02509 0.05064 0.73936 4,15

[Treatments vs 12

Dose-Response Plot
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Chironomus dilutus Long Term Survival

Start Date: 10/9/2015 Test ID: 3690101Cd1 Sample ID: STATOIL

End Date: 12/16/2015 Lab ID: AAT,INC . Sample Type: SEDIMENT

Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: C. dilutus

Comments: ‘
Conc-ppm 1 2 3 4 5 6 7 8

CONTROL 1.0000 1.0000 0.7500 1.0000 0.6667 0.7500 0.9167 0.9167iCONTROL FOR COMPARISON ONLY
12 01667 0.1667 0.2500 05000 0.0000 07500 04167 0.0833
4 05000 00000 04167 05833 0.1667 0.3333 0.5000 0.3333
17 0.0833 0.1667 0.2500 02500 0.0833 0.0833 0.1667 0.0833
20 02500 0.1667 0.6667 05000 0.7500 0.3333 0.5000 0.5833
21 0.0000 0.3333 0.0833 00833 02500 0.2500 0.2500 0.1667

Transform: Arcsin Square Root 1-Tailed
Conc-ppm  Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
CONTROL 0.8750 3.0000 1.2354 098553 1.4260 15.655 8
12 02917 1.0000 05421 0.1448 1.0472 53.540 8 *
4 03542 1.2143° 06172 0.14483 0.8691 38.191 8 -0.713 2239 0.2361
17 0.1458 0.5000 0.3825 0.2928 05236 27.040 8 1514 2239 0.2361
20 04688 1.6071 0.7503 04205 1.0472 28.723 8 -1.974 2239 0.2361
21 01771 06071 04172 01448 06155 38.268 8 1.184  2.239 0.2361
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98592 0.919 -0.1505 0.29992
Bartlett's Test indicates equal variances (p = 0.13) : 7.14105 13.2767
The contrel means are significantly different (p = 6.28E-05) 5623 2.14479
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 0.17542 0.685904 0.18014 0.04448 0.00841 4,35

[Treatments vs 12

Dose-Response Plot
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Chironomus dilitus Long Term Test - Emergence

Start Date: 10/9/2015
End Date: 12/16/2015
Sample Date:

Comments:

Test ID:  3690101Cd1
LabiD: AAT, INC
Protocel: EPAF 94-EPA/600/4-91/002 Test Species:

Sample ID:
Sample Type:

STATOIL
SEDIMENT
C. dilutus

Conc-ppm 1

2

3

4

5

8

7

8

CONTROL 0.7500
12 0.1667

4 0.5000

17 0.0833

20 0.2500

21 0.0000

0.3333
0.1667
0.0000
0.1667
0.1667
0.3333

0.4167
0.2500
0.4167
0.2500
0.6667
0.0833

0.5000
0.5000
0.4167
0.2500
0.4167
0.0833

0.3333
0.0000
0.1687
0.0833
0.4167
0.2500

0.6667
0.56833
0.3333
0.0833
0.1667
0.1667

0.6667
0.4167
0.5000
0.1667
0.4167
0.2500

0.7500iCONTROL FOR COMPARISON ONLY

0.0833
0.3333
0.0833
0.5833
0.1667

Transform

: Arcsin Square Root

Conc-ppni Mean N-Mean

Mean

Min

Max

CV%

t-Stat

1-Tailed
Critical MSD

CONTROL  0.5521
12 0.2708

4 0.3333

17  0.1458

20 0.3854

21 0.1667

2.0385
1.0000

1.2308

0.5385
1.4231
0.6154

0.8404
0.5198
0.5963
0.3825
0.6618
0.4043

0.6155
0.1448
0.1448
0.2028
0.4205
0.1448

1.0472
0.8691
0.7854
0.5236
0.9553
0.6155

21.821
48.092
36.365
27.040
20.646
38.062

o 0 Q0 Co o Q| Z

-0.801
1.438
-1.486
1.210

2239 0.2138
2239 0.2138
2.239 02138
2.239 0.2138

Auxiliary Tests

-~ Statistic

Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Bartlett's Test indicates equal variances (p = 0.25)
The control means are significantly different (p = 0.01})

0.97584
5.38244
2.92446

0.919 -0.3712 -0.0752
13.2767
2.14479

Hypothesis Test (1-tail, 0

.05)

NOEC

LOEC

Chv

TU

MSDu

MSDp

MSB MSE F-Prob df

Dunnett’s Test
[Treatments vs 12

0.15596

0.63208

0.11596 0.03648 0.02498 4,35

Dose-Response Plot

7 Day Survival
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C. dilutus 20 Day Survival

Start Date: 10/9/2015 Test ID: 3690101Cd Sample ID: Moody Ohio site
End Date: 10/29/2015 Lab ID: AAT, INC. Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: C. dilutus
Comments: )
Conc-% 1 2 3 4
Control 0.9167 1.0000 0.9167 0.8333
4 0.4167 03333 05000 0.56833
12 0.1667 0.2500 0.2500 0.3333
17 03333 (.3333 0.4167 04167
20 05000 04167 0.6667 0.5833
21 03333 0.1667 0.1667 0.0833
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control 0.9167 1.0000 1.2830 1.1503 14260 8.784 4
*4 04583 05000 0.7429 06155 0.8691 14.678 4 7.452 2410 0.1747
2 02500 02727 05208 04205 06155 15.204 4 10517 2410 01747
*7  0.3750 04091 0.6586 0.6155 0.7017 7.556 4 8.616 2410 0.1747
*20 05417 05909 0.8279 07017 09553 13.172 4 6.280 2410 0.1747
*21  0.1875 0.2045 0.4373 0.2928  0.6155 30.442 4 11668 2410 0.1747
Auxiliary Tests ) Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normat distribution {p > 0.01) 0.95547 0.884 0.19372 -0.5835
Bartlett's Test indicates equal variances (p = 0.76) 2.62501 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test To<4 4 0.11848 0.12886 0.35899 0.01051 1.4E-08 5,18

Treatments vs Control

Page 1

Dose-Response Plot
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~ o -
T o by
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of significance
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C. dilutus Ash Free Dry Weight 20 Day Growth

Start Date: 10/9/2015 Test ID: 3690101Cd Sample ID: Moody Chio site
End Date: 10/29/2015 Lab ID: AAT, INC, Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/B00/4-91/002 Test Species: C. dilutus
Comments:

Conc% 1 2 3 4

Control 0.4473 0.3258 0.5336 0.6640
4 0.7680 0.2200 0.5167 0.1500

12 0.8350 0.2767 0.1833 0.1925

17 03025 0.1100 0.2880 0.1580

20 0.2700 0.3860 0.2625 0.3743

21 02175 0.3000 0.2800 0.7600

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N {-Stat  Critical MSD
Control 0.4927 1.0000 0.4927 0.3258 0.6640 28.925 4
4 04137 0.8396 04137 0.1500 0.7680 868.827 4 0523 2410 0.3638
12 0.3719 0.7548 0.3719 0.1833 08350 83.790 4 0800 2410 0.3638
17 0.2146 04356 0.2146 01100 03025 44413 4 1.842 2410 0.3638
20 03232 0.6560 03232 02625 0.3860 20421 4 1123 2410 0.3638
21 03919 0.7854 03919 0.2175 07600 63.325 4 0.668 2.410 0.3638
Auxiliary Tests . Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.90259 0.884 1.04786 0.64175
Bartlett's Test indicates equal variances (p = 0.14) 8.32822 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 21 >21 47619 0.36383 0.73845 0.035 0.04558 0.58496 5,18

Treatments vs Confrol
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Chironomus dilutus Log Term Survival

Start Date: 10/9/2015 Test ID: 3680101Cd1 Sample ID: STATOIL
End Date: 12/16/2015 LabID: AAT, INC Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: C. dilutus
Comments:
Conc-ppm 1 2 3 4 5 6 7 8
CONTROL 1.0000 1.0000 0.7500 1.0000 0.6667 0.7500 0.9167 0.9167
12 01667 0.1667 0.2500 0.5000 0.0000 0.7500 0.4167 0.0833
4 0.5000 0.0000 04167 05833 0.1667 0.3333 05000 0.3333
17 0.0833 0.1667 0.2500 0.2500 0.0833 0.0833 0.1667 0.0833
20 02500 0.1667 06667 05000 07500 0.3333 0.5000 0.5833
21 00000 0.3333 00833 0.0833 02500 02500 0.2500 0.1667
) Transform: Arcsin Square Root 1-Tailed
Conc-ppm Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
'‘CONTROL 0.8750 3.0000. 1.2354 0.9553 1.4260 15.655 8 *
12 0.2917 1.0000 0.5421 0.1448 1.0472 53.540 8.
*4 03542 1.2143 06172 01448 0.8691 38.191 8 6.588 2239 02098
*7 01458 05000 0.3825 0.2928 05236 27.040 8 9.103 2239 02098
*20 0.4688 1.8071 07503 04205 1.0472 28.723 8 5178 2239 0.2098
21 04771 06071 04172 0.1448 06155 38.268 8 8733 2238 0.2098
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95659 0.918 -0.6005 -0.1411
Bartlett's Test indicates egqual variances (p = 0.32) 4.68964 13.2767
The control means are significantly different (p = 6.28E-05) 5.623 2.14479
Hypothesis Test {1-tail, 0.05) NOEC LQOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test ) 0.16085 0.18005 0.94999 0.03512 2.8E-10 4,35
Treatments vs CONTROL

Dose-Response Plot

Page 1

12

*4

*17 1

*20 1

ToxCalc¥5.0.23

*21

1-tail, 0.05 level
of significance

Reviewed by: Qf%




Chironomus dilutus L.ong Term Test - Emergence

Page 1

CONTROL

12

*4

17 4

ToxCalc¥5.0.23

20 1

*21

Start Date: 10/9/2015 TestID: 3690101Cd1 Sampie ID: STATOIL
End Date: 12/16/2015 Lab 1D:  AAT, INC Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/G00/4-91/002 Test Species: C. dilutus
Comments:
Conc-ppm 1 2 3 4 5 6 7 8
CONTRCL 0.7500 0.3333 04167 0.5000 0.3333 06687 06667 0.7500
12 0.1667 - 01667 0.2500 0.5000 0.0000 05833 04167 0.0833
4 0.5000 0.00060 0.4167 0.4167 0.1667 0.3333 0.5000 0.3333
17 0.0833 01667 0.2500 02500 0.0833 0.0833 0.1667 0.0833
20 02500 0.1667 06667 04167 04167 0.1667 04167 05833
21 0.0000 0.3333 0.0833 0.0833 02500 0.1667 02500 0.1667
Transform: Arcsin Square Reot _ 1-Tailed
Conc-ppm Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
CONTROL 0.5521 20385 0.8404 0.68155 1.0472 21.821 8 *
12 0.2708 1.0000 0.5198 0.1448 0.8691 48.092 8
*4 03333 1.2308 05963 0.1448 0.7854 36.365 8 2786 2239 0.1981
*17 0.1458 (.5385 0.3825 0.2928 05236 27.040 8 5227 2239 0.1961
20 0.3854 14231 0.6618 04205 09553 29.646 8 2039 2239 0.1961
*21 01667 06154 0.4043 0.1448 06155 38.062 8 4978 2239 0.1961
Auxiliary Tests Statistic Critical Skew Kurt
~ Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95896 0.919 -0.5151 01129
Bartlett's Test indicates equal variances (p = 0.44) 3.78125 13.2767
The control means are significantly different (p = 0.01) 2.92446 2.14479
Hypothesis Test (1-tail, 0.05) NQEC  LOQEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test : 0.19415 0.34989 0.28921 0.0307 28E-05 4,35
Treatments vs CONTROL
Dose-Response Plot
1-tail, 0.05 level
- of significance
3
04

Reviewed b




890 North Graham St

Allentown, Pa 18109
610-434-9015

AMERICAN AQUATIC TESTING, INC.

Job# 14- &N\ LA . m\ﬁe\é\

>gn:,mmm _
Phone # _“ZRY- .R\&Jmng

$3¥7zContact

CHAIN OF CUSTODY

ok gl

. Sample Returnto Client { )
Disposal Lab disposal {5)
Initial Chefistry Upon Arrlval @ AAT SAMPLE | 2m0m§>._._ ON ._.oxmn#.< Testing Req'd.
Sample _ Temp | Dis 02 Y pH Alk. Hard cl- Sample Sample - Sample " Sample ) "Sample Acute |Chronic pediment - Other
# °C ppm_ [iStd Unit| me/L mg/L mg/t 1D Type “Volume " Date " Time
(44O | |HAoHO09 S 1017 S / walel Y9/201S” | J000 P
z |38 . U909 Sprzt S Vaall buctth) 3/2/301 | 12ers X
3140 Woroto9sw 1z 3 Nallon betd 919/ 706 | /<00 s
y 1<l _LMaAmodeg swzo s nalion Lok %\Q\Nu\n\ /540 X
¢ |30 ; \HAOHDI09 S 045 %&? Ldof/ s | 170 X<
Sample collected t n.,>._. personnel () alple Rec'don ice nole rec'd w/in hold, Time? Sample container intact? : n ctvol. for testing received?
" Client personnel *,\ NO N/A @20 ‘N/A & NO N/A @[0 N/A _
mm:mu_m Relingished by: Received by Date | Time Rellnguished by: Receivedy™y . Date, | Time __wwcz‘
( |V Zod Z 2, (g, Sy ' o ez |y A / , Q@\u\m%ﬁ.q%_m&
2 L 72 WolrlamuH) — Whi<lan 100 4 7] islize
3_¢7 Yeb 183 (S [ | [ k6l
y 7 Yehs 593 (M ANAATE
g LA 2z .27 ._ Yhe 1993 [ V 17 ougs
e : Vi f\(ﬁ A v
. ! ‘w - 2
Special Instructions; Dilution Water nn,m__mn ion Date(s): Will ammonia be analyzed on these samples? ! YES XD\
. \Q . Will additlonal parameters be analyzed on these samples? YES vw_ﬂj




APPENDIX A.2 American Aquatic Testing, Inc.

Raw Data for Hyalella azteca 28-Day Study
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Client/Toxicant; 26 C’ Beginning Date & Time: fu - Z- I\/ /64/0

Project Number: Ol-ol Ending Date & Time: W oxt/eS o0
Species: Heaztece. Hatch Date:_ 4 /049 —~tu/s [iST
Sediment Test
American Aquatic Testing, Inc. Day 10
Observations / Live Count . Final
Conc. | Rep | Day1 Day 2 Day3 | Day4 | Day5 | Dayé Day 7 Day 8 Day 9 | Observ. Live Count
Al B N4 YAlEN M N N MoV
N RN vV x| ¥ N M Mo N
Control| D N M N a’ [N A N 1Y M 1%
E | N Y N 2. 1 W o | N Y Iy M
Fl W M VIRZZ2ERNE AN M M| #
G | N M W AN v 1N M P ~
Hl N [ ¥ N AN NN AN P Y
Alw | N [N T 271 NI~ | N Mo M >
el w | M [V [ A7 |~ |N Y I
c | N N ITY 471 N | o~/ [N v Y v
oW M N A2/ N 1 &~ | N N Mo W
OL/ £ N N N / ™N ’A/ N ~ M K
N M N N/ NN l"‘ Y Y
s | N M N ) AN NARY N % %
H.| N Y N 4 N o/ | ¥V ™ I I
AT N L TN 7 TN T/ N [P v [
B N N N /RN 2 N M ~ M
c | N M N A TN~ M M|
D | N N N |2 | N | o~ | N Iy M| W
| ;\ E [ N M N |2 | N 4 | N M MM
FI N TN Y 21N '~ |V MoV W
s | N | M N T2 | N~ |« M Mo N
H NEY N4 N 2 N ~ Y, N
Al N [ N [N T 2] NT 4 | N M Ml N
B | N | MW "2/ | N | o/ | N N o M
c N N N Y/ N ’,,/ N i v M
p | N [ N N | 2/ I N/ [N | p o[ M
| e N N ¥ L7 W N /AN N S YV
FIN [ FM [ P2 I N 2~/ | N | N M|
e | N | N N "7, 1 N 1~ | ¥ M Mol W
H 1 N [ MV N |V N |~ N N Y
AL N I N N /4 N | & N P N | N
B | N | MW % N | /[ N | p [ M ¥
c N N N ', 1 W 2~ | N M MW
N sl [ N7 [N g7, | N | . N ~ Y
FOET NI F 1IN T N[~/ 1IN [ B [~ [
Fl N | M N T/ N | »~~ | N 3] Y
e | N [ ¥ N /1 N[ ./, | N M Y
H | N I NIRy/4 N[ 2, | N M W
Inials] — _JK. 7%3 ) _ =1 K 27, e 73] ™ )
Date | 'Ofy L I R /I Ofig [ #xE | 12h4 IofiT tofig | 107

Comments:

Key: D=dead, W=on water surface, M=swimming, F=on sediment surface, N=no observations

FWSEDOBSwk4
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Client/Toxicant; 2 6 Ci

Beginning Date & Time,_ /0 - Z-1$ [

Project Number: Yy Ending Date & Time: /o4 oo
Species: H.eztece Hatch Date:__ @/3¢ ~10 /s [1&
Sediment Test
American Aquatic Testing, inc. Day 10
Observations / Live Count Final
Conc, | Rep | Day1 Day2 | Day3 | Day4 | Day5 | Day6 | Day7 @ Day8 | Day9 |Observ. Live Count
Al N NN 147 1w W, LN N Y
B | N | N [N [£27 W [ M [N I Y Y
c . N N N v N A/ \ [ Mo M
pp N N TN 27 TNy | W N ¥ M
El N | M N 47 | N 4, [ [~ M
FIN [V [N £ TN W/ N | P | MW
c | N [N [V A | N[ M [V | p |~ |~
Hl ™ [ N A7 1 N N P Y,
A
B
c
D
\ e
F
G
H
A
B
C
\
E
F.'
o
.
A
B
- C
D
E
F
G
H
A
B
c
\ 5
E
F
G
H . 4
infials] % migmo 2hF 1 IR P TP | 1w | e
Date | % | tofq 1 1e\W\O [T [ 1Wllp P8 el | Rl | tjig | )iz

Comments:

Key: D=dead, W=on water surface, M=swimming, F=on sediment surface, N=no observations

FWSEDOBS whd
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Client/Toxicant; 3449 Beginning Date & Time;____ {0 -~ Z-1$ [ S“’/ (4]

Project Number: Of-of Ending Date & Timg: (L0416 10
Species; Heoteeo Hatch Date:__ G /34 - /o fi [1<{
Sediment Test
American Aquatic Testing, Inc. Dayie
Observations / Live Count Final
Conc. |Rep| Dayil | Dayig | Dayi3 | Dayjy | Day/s ! Dayfi-| Day/7 | Day4f | Day¢ |Observ. Live Count
Al M MM | [F Kf N Y DN
Bl N | /M MMk N IN [ N N
c 7 N 1% v ~ N N M AN N
conttol| D | IM M IF M F VIERY M NN
E|l N v ~ v M NEEIRY) ~ N
F Il M 1 Y S o N |V M NN
G | |F M W [V N N |V i/ NN
H| v T/ | M Y F T E [N % YAES)
Al N N M N M N [N Y N TN
B | M K Y Mol ¥ NIRY M VRN
c| M M M M d N | N i NN
b | N N M Iy M N N / AN LN
OY [ET PV T [V T BTV In |V 1Y NN
E Y, N ~ M N N 2 NN
G N [ M M ~ N N d NN
TR ] i jJ o N W) v p | N
Al N | F M Y NN M Mo W
B | N | M M Y NN I NN
c| WM M Wy Mo M N [N v N TN
D[ N | M Y vl &M | NN M N [N
[ e RN N |~ N | N M. N W)
Fl ~ | M Y 0 i N N T
G M M M {y ~ N N M N N
Hl 7 | M Y N ¥ NN Y NIV,
Al PP T T N[ pv ] NIV BN [N
B! N [ M M Y VERY 1% N W
cl M | M p Loy P NN [ ¥ [N TN
b, M | M Y Wl o~ N[N MW N
I 7 el N | P I Y N |V ~ N )
Fl p | W T EENERY N 1N [N
ci M | p [ PN s [y TN LN
H M fJ M i N N [N Y M| N
AL Iy i MolM N [ W) M NN
B o M M N [ N | N fad N |
c ! N M % M M N [N M N | af
E|l W | B Y MEENEERY M NN
F My ¥ [ M VM [ N [N i A | N
G P 1LF M p ~ NIV M LN [N
Hi P [ M vy | Y |~ N [N M NN
ntas| 7 | 72 | [ 7 [ Wp | 7w A
Date[ fofip| whal 1epO] W] foJax| PEI[MY [ Iofd | 1000 | 243
Comments:

Key: D=dead, W=on water surface, M=swimming, F=on sediment surface, N=no observations
FWSEDOBS.wk4
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Client/Toxicant: 3/_( 9 Beginning Date & Time:___ /o - Z- 1§ {§Y0
Project Number: gj-gl Ending Date & Time: 108 frs oo
Species; i azteca Hatch Date;_ 09/88— rofcifis
Sediment Test -
American Aquatic Testing, Inc. Daysier
Observations / Live Count Final
Conc. |Rep ! Day1l | Day® | Day® | Dayif | Dayss | Dayréo! Days7 | DaysP | Day’¢ | Observ. Live Count
Al M ML N S N N ~ NN
a,spwrdﬁ/ﬂmwpmw
c | P v M N ad N N F NN
o | ¥ N s M W N v NV,
E | M [ I v M NN i N TN
R Mol w v M N [N Y VRN
G| M Bl v I N M N [ M M- NHEY,
H| M s ML N F NN M NN
A : .
B
C
\ D
[
F
G
: H
‘ A
C
\ i
E .
-
G
H_
A
B
C
D
E
F
G
H
B
C
: \ D
E
F
G
H .
mtas! 749 | 7% | ; m0_1"pe 1 JF 10> T _r
‘ Date | I2/iy fu/;q Plyo 0ot | oot VHER 2 @l WA, |10/
Comments:

Key: D=dead, W=on water surface, M=swimming, F=on sediment surface, N=no observations

FWSEDORS.wkd
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Client/T oxicant__- 3£ ‘} : * Beginning Date & Time: lo- 7' AW /544?

Project Number: o)-of Ending Date & Time: Hioviis JlTe)
Species.____. .oz teco ' Hatch Date; C?/B-?‘ toli fi¢
A Sediment Test 78
Obsorvations Live Count —*ﬁfﬁ:
Cone. | Daygq) | Dayza ) |_Dayold | Days ) Dayae) Daya¥| Dayf [ Day39 | Observ. Live Gount
- A7 1 ‘
/7
AL |
Control ' ’4/ 4
AL | v
4/ n
A/ /.
A

Tk ek zlek ez

P R R R R R R R R R ek ez 2 mm il

N
RRRRRRRRR RN RRERR]

Z AUl =ezl= ad=deEcz[Tadee iz
Y

rie e [T uxiefeie el eee ez Tt riz

zlojnmlolofw|s|zie | imclo|=|>|z|e [n|mio|o|w|>|zle|mm|olo|w |»izlo|nimioiow|> 8

15PN M Pofsaloglal N ol LS POl [0 | o~ TR R N| df | R0 | S BARS fatai ol S

,%ttattttttw?ttt?z?at?é??tTt??t??ttttirtttg
ER ek R R =22 IRl 22z 2z k| IR S R RR R R K R |
N
§

M Y/
5 %é
f
I;‘ Iy , Y,
R A
M /4
M 4—// ///
Iy Y /s
U /‘/l : -~ /’/ —_—
N | W », y/SAa
l 7 \\) I3, ¥ M % ﬂ/_
N F ot A A | a7,
' N I | A /AW
N % K | A /R
N [, 7 /R
N N ~ A s |~
N M + A /A
NI v X /R
o N[ P P, y R
- W I3 N , /IR
N | K ~ A/ y AW
e o+ o
Intials | i - / \ !
Date %ON\)l& Zg/; ITIEY) mwﬁw ) | W ITHZ | akty Va[,:f

Comments:

Key: D=dead, W=on water surface, M=swimming, F=on sediment surface, N=no cbservations
FWSEDOBSwki o
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Client/Toxicant__ 3/4 q : Beginning Date & Time: __%_-_;;[Q__%‘é
Project Number.___ d}-ol Ending Date & Time; i oot 4o
species. . _Hoctece ‘ Hatch Date; G[z6 10 L1 L1
Sediment Test 4 3
American Aquatic Testing, Inc. Day=<
Observations / Live Count . ' Final
Conc. | Rep] Dayg) ! Dayga| Daygd! Dayz4 DayZ5 | Dayaé| Dafc?’l Daw‘ Day39 | Observ. Live Coun
c | N 3 % U # VIR W/ W4 74
o 1 # Iy P VR Y/ W4 N7
El N | » % Y A Al P
c | N J M ~ & A AN, </
Hl N | v Fol M ~ N oL q
A .
B
Cc
D
E
F
G
H
A
B
C
D
\ B
F
G
H
A
B
C —
D
' E
F
e
H
A
7 B
c
N
E.
F
G
H s . J ;-
Tnfials VAN Wi o iz b A oA . o,
Date | (OO | JoJ>4 | 1034 fofy) { /o] Wa [ -7 1= 444 A hfoq
Comments; ]
Key: D=dead, W=on water surface, M=swimming, F=on sediment surface, N=no observafions

FWSEDOBS.wkd fo
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Praject Number,_ 3,5~ O[- 0O/

Beginning Date & Time:
Ending Date & Time:

I6-77-(S

[sye

o/ts oo

Species: M. gzdecq Hatch Date:___ 9 /39 - ol s
Chronic Test
.American Aquatic Testing, Inc.
Em.m:tmmo::aa Data
A B (B—A)*1000=C D C/D CiE FECUNDITY DATA
weight of | weightof | dry weightof | # of meandry |IC,; & NOEG] # # of # #
Pan | boat boat& org. ¢ organism  jsurviving weight cale. weight of females of of
fﬂ.o:o. Rep # {a) Mmr {mg) e - {m (mg) females [w/egas { males . | immat.
o A I _loe732 lp.ol% 0% Le A7 19 OLAT7 -
B | 2 10060720 bol 78R | OiloR 3 O.01IR
C 13 baold, leooRs/ L ZE5 & Ch i34
Control | D [ Y hooGUl boo 37 O, 85 7 e N3]
E | S bolf& heoli35 | 0,70 1 9.077,
F 16 owbie WO/ &,98 v (o4
G | 7 bhooSAS hoel77D 15 - (2 O.lE
H 1<% boehd? bod?dlb mlquW 4 VL .
A1 beono bel74/ YR o |—Gremr~{
B /0 303 30\%9 0,42 3 | & -
C 1/l beeTddl b — 4 —— ¥
oY D |19 bonlel) hoctplla | O o, K | 0.0%6
E \.,w .06 MDCIN 0.5 RQ.V Ow&ﬁ % . B\\“@
F 1/9 0oolls o.O.QNDMQ o6 ! 0,060
G | 1S b.oolbS) = — v —
H | [ boo6iS .|On\\.l\..&.\ e 7 s Hlo
A 117 ool bo — — & _
B 1% bee23d oo — —_ & -
C 1 /9 bop08 o — e 7 -
\. .U. D | 0 bheelS2 DO\.KQV.NB & ole 1\0 O\ 0o
E |2 pbnSA1 podloas G (44 A _OiF
F 1203 bhoo SeY po — — mn =
.Q 22 bon Yl oo i - -
H 194 bop GSY bp  — — z —
Initials [ Thd [ €57 | 57, | By | 737
Date [1ie/ws |~ ofole | — ulde A | /70
, = Original humber of organisms at test initiation, adjusted for losses.
Observationsy() ¢.0517 ~ \%

2333

@o

CHMBWT.wk3




: _ Beginning Date & Time:___{O-T - IS . /SUD
Project:-Number:._%,.G_ ) -¢) Ending Date & Time; . 1 o5 7407
Species:___ L} gz¥teco Hatch Date: @rwﬁ.. ob s’

Chronic Test
American Aquatic Testing, Inc.
Weight/Fecundity Data
A B (B-A)*1000=C|] D C/D C/IE FECUNDITY DATA
: weight of | weight of | dry weightof | # of - meandry |IC,s& NOEC| # # of # #
Pan | boat |boat& org. o_pmma.mg - surviving|  weight  [cale. weight|  of females |  of of
Conc. |Rep | # (9) {g) (mg) | A P {11 ) IR {mg) _|females :wiedgs | males | immat.
, A 135S bondad boCze7 | 0.57 ¢ | O, Cio |- . w .
B 136 Jooo683 bnort | 0.69 (o ..IL%%. ()
C 123) 000767 b.oQS0& O ) 0
|7 D | 9 oo (.07 beOltlo| . O a7 9 1 o.054 |
: E 1829 006630 bocdole7 | 57 /o 0,007
: F 130 600668 bno o, 2.5/ g DOl
G | 3] looc (220 0.0073R | Ol Z 0.:.039
H - ,WMIUDD PSS b s H 1« DHZ
A 133 boeodl & | —orox3)
B 34 bonblY. o) 4 2. 054 -
: C 135 hoob?0 Q. Y e b.@ . hi
% 0 D 36 00oS8Y bsoteide . o..27 ‘ 7 0,07
E | 37 006592 bnoto| O 5 Y 1 D.ole
F 132 bhooS6Y hooleo/ | o.B7 vd 0,085
G 139 500892 looo@s/ | O, 4% 4 8,0(e]"
H Yo ?33%&@.&&“&. /0 2,0l
A Yl beodly bed7ss O,/ o] .07
B 143 PoodQ3 o 075 QRS 2L | D.0E=
C 143 peoldlly bl ¥ | O.25 o 01 06¥
b_ D 1YY 00eb79 oo c.AY ) O O0FL
. E | YS bos (b7 oo el O, ¢/ 5 D 104K,
F 1Yk 000657 el o 5. =) 1 [fO0%
m_ cm 0.1 \9% 1 ooy | O Q«ewu MW WMW.WM,
. ®) 00 (n O E2 { i
nitials R B/, A L @ "
Date | [JY/iS | ijals “hlele o4 7 )

Observations: () o, nuﬁ\nu@w

|®r0 o047 *

E = Origipal :E._,_Um,. of oqm_m:_mEm at test _3:_&_0? mn._cmﬁma for HOmwmm

Q) 0. oe.

omzmg%ﬁ



Job Number,__ 369 -¢/-o/

Start Date & Time:___ /O - Z-j<~ [SHe
Species: Haztece

End Date & Time: \\,\u.v\k\. /Yo a

Sediment Test
o American Aquatic Testing, Inc., -
Em"mﬂo:msmm_.om\_:Em_Em”mqwmm&:mm\om:mﬂm_ ﬂmmﬁm:m_sﬁoqamﬁﬂo:

TesiDav 0 1 2 w g 1T § $ Z 8 g 10 1195 7" 33 1 qa
Moming change(time) 0S| Qwo | OX90 | DI [ipjs | 1:308 155 0730|0000 0m0 A 130 10130, [0S30
. D.O. mg/L 3 XY gz [ &2 |72l &< Ty 23 120 | XYY 2| z3 | £5 [§.2

“ pH X2 [ > [ xt | & 27 [g.1 |91 go 1% |73 gl | 21 | 82 | &.4

Temp. (C) Qo |33.C | 223 1235 230 33 € [23.0 1230 2350335 | IR0[33.0 | 725 | 2B,
Initials TR TP [ | 77 | R [P | P | W | T dhd [ Hed LRd

Date i/ | fofq (w0 [w~  Tiofiy 10/e WOl 10113 1646 |l iofia 10/1¢ W1 Lig[a(
Afternoon change(iime)| io [ 7% [doon | /629 | /P00 | 1GiS & | 710 [ 6w TES 13w’ | }q4<TJ86D | (gewd | 1 ov
. D.O.mg/l 9 1Fq [ Fa go | BN 33 | &3 P82 |2 H |33 |24 s - | 3.

S =1 2. AN AN b BN | 8O0 2] [Si)] 120 [ 9.0 | 90 |47 |8 P | 53
Temp. {C) 290 W24-0 1.0 | 335183,0] 979 |20 [d3/0 (2.5 255 325 [23.0 | 230 | 255 | 500
Initials Aho |TPC | mfo | iF B, |t (7B | | | e T | ELX_ X | TP
Date 1z |19/ | 19)q [ v | toly [ 1w0-F 1 ieh3 [Py J16]5 | ol 10017 io/ig [I0]1q | &0 [ 35

Test Day 15 16 17 18 19 20 21 22 23 24 25 26 27 | 28
Morning change(time) |6730 |G4&50 INSOIMHS (0730 (0130 [Q 130 [(0130] 006 |0kos Blat (0150 [Chos O

D.O. mg/L P2 12 R4 9B | PY [wx [ 56 (%3 [ 93 |5 (8o l7l 195 9.0 | ©

pH 1% 190 191 95 1Foe 0 g0 |go | Zo [ 79 [ 7.9 g2 1.0 195 N

Temp. (C) 9.0 159-5 205 [53.053< (05 O[F26 (020 [90< (331 (A4S 005 (25 01250 ¢

initials —thd [ [ 7 T Thd NRd (g o [ Tw el L, |hd Mg [ Shd
- Date 10 | 9] 5] o | 'OBS16/26 10]A[ICIT (IO [l liola] | el [1LI2 i3 iU
Afternoon change(time)| 10,30 /<sHO! )OS /=00 iMe 145> ( [Gpo | 287 | [42, \BO 132 |11 O ¢gae
: D.0. mg/t H 125 (26 196 ¥ (95 [ €4 a5 77 2 %D |7% g5

pH td @) |e] (90 [97 199 [0 [99 (0.9 [+ (18 %9 | 17

Temp. (C) A5 1225 1205 1238 [a25 | 22.5(83.0 (2.5 | 005 1715 220 1250 | 350
e Initials DX 1ox | JE TOK | o oK AT T e we  |waP | e TP

Date 10122 10la%| SPRH[ Os] BpC [ 0 [ BH% WA 1ofo [\a :,. L LM 43
Conlre! Sed. collection date/by: | Qm\\.:u\l e Organism source;’ _ARS Test Chambersize: 300 m |
Coniroi Sed, sieve date/by: \g\v\\__ﬂ 770 Test organism Lot number: \R&u Test Volume of sediment: \QQE\

Sieve size used: Zm o~ Number of animals per chamber; O Test Volume of water: 1$2 -, \
Sample sieve date/by: &.\& \ s 2%&. Assoc. Food Type: hk ke Test Duration: 3R da. ¢ T—

Sieve size used: Jwm Frequency of feeding: Test Temperature Range: 3¢
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Freshwater Sediment Test .
Amerlcan Aquatic Testing, Ing.,
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Client/Toxicant; 3 é 7. — ‘ Beginning Date & Time: /U~ 7‘- i< / {Yg
Job Number: ol-ol Ending Date & Time: 74 n?'/_m’ fHLo0
Species__ H.aztece .

Freshwater Sediment Test
American Aquatic Testihg, Ing.,
Physical / Chemical Parametéers

. ) ] . . Day
Parameter | Concentration| “Ji#:- | I £2 | i4 is i& 7 | I8 tg | 3p | ai
Contol 130 |22.S 12301225 (230 | 2935 [72.5 325 [dd-¢ | oz (77,5
‘ oY |36 |25 135022.5 23D 25 WO o35 |35 |05 7.5
T . 12 133.0120<C133012.5 |20 | 225122.0 |22 1 0.C (.5 [T0.5
E 17 (9%, |22K19395 1229 295 | 295820 1254 13- |925. .S
M 2o |30 | S| 2U5 |95 | 24 Re.o | 3251225 | J75 225
P 21 30 123X |5 125 1295|236 100 | P8 | 25 135 |22.5,
(C)
Contrdl [ £ A1 &S5 |5.59.8 [54161 1O 147F |S2 |50 [HE
o4 2SSt 2316916t [qy 143 1724 |27 {63 195
. 230 ZY 112164 190169 [0S |25 €7 |6.9 6D
|oissovea{ !7 - | ZYIZF (N0 16T (1D v [+ | L1645 | 6758
Oxygen o | 741723 M41e.94 T2 18v5|FY [ F91&7 | (454
2l | FEITRL 116D |71 | 1116 |29 | 65 | (2164
{maiL) -~ - ' ~- -
Corol [ %) | Fo Il IR A3 [£F [Zc 1725 3.6 [+S
o4 | 21120 1FOIFF AP (AT 272 125 1.6 [1Y
|22 1 2o SO 1201351+ (2.7 1 ¥ 1.6 7Y
iy E) 1R 1R [ 36 A1 PIIN (2.2 176 171.6 [KS
- 90 412109 138 AT 3% 12X 12z | 7 | 0.G [RS
pH AL 4R 2 139 1F PN IR (23122 176 (7.6 [RS
nfals. [ 72 1707 | 0 (W& [ I TI¥ IwD 70 |2#F | JK |[p
_Date [ Jefiy ] 1o/ma | 10O\ [ 19/29]1%3 [RpY | tohgT]0-26 170/77 [(1]2%,

T ,Cond.‘ umhos} Alka!inihr(rﬁglL)‘ Hardnéss (mg/L) || Ammonia (mg/L) Cc_:rhments:

Conceitteation] Initial | Final § Initiat | Final Initial | Final || Initial | Final
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Client/Toxicant; 389 ' , Beginning Date & Time:__ /O~F — i /%

Job Number: of-¢. ' . Ending Date & Time: f/'/n{/t//,{ /520
Species: H.aztece. .

Freshwater Sediment Test
American Aquatic Testing, Ing.,
Physical / Chemical Parameters

. . . Day
Parameter | Concentration| a2 | A3 >4y 25 | & 27 ax | A9 - Fod
Controt  |23.0 1295 19.6 [22°0 [ 220[235 2.5 | :
oY 730 [995 193.0 1720 |53.01925 [L3.0
T 13 1930 1 825183.0 [RD |53.0[72-5 23.0
E 17 1230 1225139.0 220 [23.0 (235 lin .o |
M 20 234 | 925180.0 [0 1530133012 0
P 21 2%l | 9251226 1120193 01)20]75 o
(C) ~
Confrol [y A4 5.5 (a"} ' 5213.9 1 S5.L
oy 159 165165 b | g2l q-f 49
1> 571661063 (X [57 [ 67 [(.\
| Dissoved | 13 - <9 157 16.2 |30 _5.4 éz). (0.2
Oxygen 2o B4 59 (3 [F2 5“} 5-4 'S'U’
H ST 1586164 Fr{s53¢3 L1
(mgiL) - ~ A
“Control ] 75 05 79 9. A3 g Y ]
oY 1725 115119 [ (1.4 [ZF[+3
> 177 7.5 198 136 1A | 2% 134 |
3P 12Tl 128 e [ | 725 A
2o |25 195 18 ([Fo [A |74 13
pH 12 105 [ 13 13FS 194 1724 133
itisls.  [AZ77 1 11C Hhd MW? | K |L77= WD
_Date Jto-29 1 950 [1of3T TV [ 3 /65 TyX

_ Cond, (umhos) || Alkaliny (gL}’ | Hardness (mg/) || Amimonia (mglL) JComments:

N~

Concentration] Initial | Final | initial | Final | Initial | Final || Inital | Final
an?.-T\ . ‘ s : ' '
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Date ~ | . - N
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H. azteca 28 Day Survival

Start Date:  10/7/2015 Test ID: 3690101Ha Sample 1D: MOODY OHIO
End Date: 11612015 Lab |D:  AAT, INC. Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/600/4-31/002 Test Species: H. azteca
Comments: '
Conc-% 1 2 3 4 5 6 7 8
Control 1.0000 0.8000 0.9000 0.7000 0.9000 0.9000 1.0000 0.8000]CONTROL FOR COMPARISON ONLﬂ
12  0.0000 0.0000 0.0000 0.6000 0.1000 0.0000 0.0000 0.0000
4 0.6000 03000 00000 0.2000 02000 0.1000 0.0000 0.7000
17 0.8000 0.6000 0.9000 0.8000 1.0000 0.8000 0.7000 0.9000
20 0.8000 0.8000 0.8000 0.7000 0.8000 0.7000 0.8000 1.0000
21 0.2000 0.4000 0.4000 0.6000 05000 0.5000 0.4000 0.9000
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control  0.8750 10.0000 1.2221 0.9912 14120 12140 8
12 0.0875 1.0000 0.2701 0.1588 0.8861 ©94.554 8 *
4 0.2625 3.0000 05029 0.1588 0.9812 8&1.231 8 -2.048 2239 0.2545
17 08250 9.4286 1.1563 0.8861 1.4120 14.483 8 <7796  2.239 0.2545
20 08125 9.2857 1.1340 09912 14120 12211 8 -7.599  2.239 0.2545
21 0.4875 55714 07780 04636 1.2480 29.093 8 -4.468  2.239 0.2545
Auxiliary Tests Statistic - Critical Skew  Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.90376 0.919 1.06723 1.33156
Bartlett's Test indicates equal variances (p = 0.27) 5.12307 13.2767
The control means are significantly different (p = 2.90E-07) 9.11771 214479
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU  MSDu MSDp MSB MSE  F-Prob df
Dunneit's Test 21 >21 47619 0.07094 0.99659 1.20611 0.0517° 1.8E-09 4,35
[Treatments vs 121
Dose-Response Plot
1
0.9 5
0.8 Y
_07 T 4
[
by
S 0.6
0 0.5
-
304
[
0.3
0.2 i
. .1
1-tail, 0.05 level
04 1 T T o
3 o - ™~ o 5 of significance
§
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H. azteca 28 Day Growth

Start Date: 10/7/2015 Test ID: 3690101Ha Sample ID: MOODY CHIO
End Date: 11/6/2015 Lab ID: AAT, INC. Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: H. azteca
Comments:

© Conc% 1 2 3 4 5 6 7 8

Control  0.1270 0.0775 0.1389 0.1214 0.0778 0.1089 0.1150 0.1225]CONTROL FOR COMPARISON ONL?I
12 0.0400 0.1400 :
4 00517 0.0767 0.0450 0.1200 0.0500 0.0657
17 0.0463 0.0967 0.0456 0.0544 0.0370 0.0638 0.0886 0.0478
20 0.0900 0.0538 0.0863 0.0386 0.0600 0.05290 0.0613 0.0600
21 00700 00525 0.0575 00483 00220 0.1040 0.0550 0.0422

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control  0.1111  1.2347 0.1111 0.0775 0.1389 20.183 8
12 0.0900 1.0000 0.0800 0.0400 0.1400 78.567 2 *
4 00682 07575 0.0682 0.0450 0.1200 40.987 6 1,030 2263 0.0480
17 0.0600 0.6667 0.0600 0.0370 0.0967 36.086 8 1462 2263 0.0464
20 0.0628 0.6982 0.0628 0.0386 0.0000 27.405 8 1.324 2263 0.0464
21 0.0564 0.6272 0.0564 0.0220 0.1040 41.917 8 1636 2263 0.0464
Auxiliary Tests Statistic Critical Skew Kurt -
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93547 0.904 0.61111 0.19922
Barilett's Test indicates equal variances (p = 0.20} 6.02346 13.2767
The control means are not significantly different {p = 0.44} 081868 . .2.30601 ] e . !
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 21 >21 47619 0.04643 0.51589 0.00051 0.00067 0.56367 4,27

|Treatments vs 12

Dose-Response Plot
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H. azteca 28 Day Survival

Start Date: 107712015 TestID: 3690101Ha Sample ID: MOODY CHIO SITE
End Date: 11/6/2015 Lab iD: AAT, INC. Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Specles: H azteca
Comments: . ‘

Conc-% 1 2 3 4 5 6 7 8

Control 1.0000 0.8000 0.9000 0.7000 0.9000 0.9000 1.0000 0.8000
4 0.6000 0.3000 0.0000 0.2000 02000 0.1000 0.0000 0.7000

12 0.0000 0.0000 0.0000 0.6000 0.1000 0.000¢ .0.0000 0.0000

17 0.8000 0.8000 0.9000 0.9000 1.0000 0.8000 0.7000 0.9000

20 0.8000 0.8000 0.8000 0.7000 09000 0.7000 0.8000 1.0000

21 02000 0.4000 0.4000 0.6000 05000 0.5000 0.4000 0.8000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control 0.8750 1.0000 1.2221 0.9912 14120 12140 8
*4  (0.2625 03000 05029 0.1588 09912 61.231 8 6.652 2306 0.2493
*2 0.0875 0.1000 0.2701 0.1588 0.8861 94.554 8 8.806 2306 0.2493
17 0.8250 0.9429 11563 0.8881 14120 14.483 8 0.608 2306 0.2493
20 0.8125 09286 1.1340 0.9912 14120 12.211 8 0.815 2306 0.2493
*21 04875 0.5571 0.7780 0.4636 1.2480 29.093 8 4108 2306 0.2493
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.92096 0.929 1.02329 1.44169
Bartlett's Test indicates equal variances (p = 0.24) 6.79045 15.0863 '
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSBp MSB MSE . F-Prob df
Dunnett's Test <4 4 0.20019 0.22665 1.23949 0.04675 54E-12 5,42

Treatments vs Control

Dose-Response Plot

1-tail, 0.05 levet
of significance

B * o S g 5
5
C
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H. azteca 28 Day Growth
Start Date:  10/7/2015 TestID: 3690101Ha Sample ID: MCODY CHIO
End Date: 11/6/2015 Lab ID:  AAT, INC. Sample Type: SEDIMENT
Sample Date: Protocol: EPAF 94-EPA/G00/4-91/002 Test Species: H. azteca
Comments: - - .
Conc-% 1 2 3 4 5 6 7 8
Control 0.1270 0.0775 0.1389 0.1214 0.0778 0.1089 0.1150 0.1225 -
4 0.0517 0.0767 0.0450 0.1200 0.0500 0.0657 SITES 4, 12, AND 21 FOR COMPARISON ONLY
12 0.0400 0.1400 ‘ NOT INCLUDED IN GROWTH ANALYSIS
17 0.0463 0.0967 0.0456 0.0544 0.0370 0.0638 0.0886 0.0478
20 0.0800 0.0538 0.0863 0.0386 0.0600 0.0529 0.0613 0.0600
! 21 0.0700 0.0525 0.0575 0.0483 0.0220 0.1040 0.0550 0.0422]

‘ ‘ Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Control 01411 1.0000 0.1111 0.0775 0.1389 20.183 8
4 0.0682 0.6135 0.0682 0.0450 0.1200 40.987 6
12 0.0900 0.8099 0.0900 0.0400 0.1400 78.567 2
*7 0.0600 0.5400 0.0600 0.0370 0.0967 36.086 8 4972 2024 0.0208
*20 0.0628 0.5655 0.0628 0.0386 0.0900 27.405 8 4.697 2.024 0.0208
21 00564 05079 0.0564 00220 01040 41.917 8
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96644 0.884 0.14145 -0.682
Bartlett's Test indicates equal variances (p = 0.20) 3.17899 9.21035 -
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <17 7 . 0.02081 0.18728 0.0066 0.00042 7.0E-05 2,21

Treatments vs Control
‘ Dose-Response Plot

1-tail, 0.05 ievel
of significance
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AMERICAN AQUATIC TESTING, INC.
890 North Graham St

Allentown, Pa 18109

610-434-9015

Client
Address

Job# 19- 44 7- Zal . 3b5-a/-0]

2,

Z2UC,

CHAIN OF CUSTODY

($37zContact  Tac/ \&\oml

Phone# “ZRY- 744 - 5200 Sample Returnto Client { )
- e Disposal Lab disposal (><)
Initia! Chemistry Upon Arrival @ AAT SAMPLE INFORMATION _ - ._.oxmnm@ Testing Req'd.
Sample | Temp | Dis 02 pH >,__A. Hard cl- Sample Sample - Sample Sample ‘Sample Acute | Chronic pedimeny - Other
# °c ppm_|'stdUnit| mg/t | mg/L | mgh ID Type ‘Volume Date - Time
( |40 | (HAOHO?09 S 1017 S [ Loctet < | /000 <
2 130 | HAOHNG0G Spazi S Ygalln bucktt| 9/2/201 | 1z0n X
3149 (Aot 099 Sw 1z S Vgalon o\ 99/270€ | (SO0 X
Y 1< | od0d swzo s gallm Loutd| 99/ 70 | 1550 X
< |30 | |HAoH0909 S04 \RF Lettt)g)dos | (700 <

p
Sample collected t b,,ba. personnel () ‘Saimple mmn‘.a on mwm ple rec'd w/in hold. Time? Sample containerintact? n ct vol. for testing received?
Client personnel %\y @ NO N/A @ NO N/A @ NO N/A @O N/A

Sample ! " \ Lab

# Relinguished by: Received by ﬁ Umﬁm. Time Relinguished by: mmnm.Emu\SJ Date | Time ISTN
“ T Yol 1843 ~( V1 oL sl
z Yk |93 : 5l30
3 YohC I3 1% 18]
q Yok |9R B HER
g Yo" 1393 151155

.
]
i
1
]
!
|
3

J

Special Instructions:

| DHution Water Collecfion Date(s): .-

A

Will ammonia be analyzed on these samples?

T

Will additional parameters be analyzed on these samples?




APPENDIX A.3 Midwest Biodiversity Institute

Fish Assemblage Data from Sunfish Creek and Opossum Creek
2009 and 2015
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¢

Headwater IBI scores and metrics for site sampled in Oppossum Run in 2015 by MBI.

Number of

Percent of Individuals

Rel.No.
Darter & minus
River Drainage Total Minnow Headwater Sensitive Sculpin  Simple  Tolerant Omni- Pioneering Insect- DELT tolerants
Mile Type Date area(sqmi) species species species species species Lithophils fishes  vores fishes ivores anomalies /(0.3km) 1BI
Opossum Creek - (06-033)
Year: 2015
220 F 08/13/2015 22.10 23(5) 12(0) 2(0) *(5) 5(0) 10(3) 6(5) 1(5) 7(0) 35(3) 0.0(5) 1158(5) 52
220 F 09/24/2015 22.10 20(5) 11(0) 1(0) 9(5) 4(0) 7(3) 20(5) 15(5) 22(0) 39(3) 0.1(5) 1216(5) 50
1.10 D  08/13/2015 24.00 21(5) 9(0) 1(0) 8(3) 5(0) 7(3) 37(3) 35(1) 38(0) 49(3) 0.0(5) 866(5) 40
1.10 E 09/24/2015 24.00 24(5) 8(0) 1(0) *(3) 6(0) 8(3) 12(5) 11(5) 12(0) 72(5) 0.2(3) 720(3) 46
- IBI is low end adjusted. 02/29/2016

* - <200 Total individuals in sample

** - <50 Total individuals in sample

@ - One or more species excluded from IBI calculation.
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Wadeable IBI scores and metrics for site sampled in Sunfish Creek in 2015 by MBI.

Number of Percent of Individuals Re_I.No.
minus
River Drainage Total Sunfish Sucker Intolerant Darter Simple Tolerant Omni- Top Insect- DELT tolerants Modified
Mile Type Date area(sqmi) species species species species species Lithophils fishes vores carnivores ivores anomalies /(0.3km) IBI Iwb
Sunfish Creek - (06700)
Year: 2015
2510 F 08/14/2015 21.0 19(5) 0(1) 3(5) 3(5) 4(5) 33(3) 32(3) 17(5) 0.9(1) 32(3) 0.0(5) 1016(5) 46 8.4
2510 F 09/24/2015 21.0 18(5) 1(1) 3(5) 3(5) 4(5) 29(3) 36(3) 27(3) 0.1(1) 35(3) 0.0(5) 1412(5) 44 8.3
2390 F 08/14/2015 22.0 20(5) 2(3) 3(5) 3(3) 4(5) 30(3) 46(3) 31(3) 1.1(3) 33(3) 0.0(5) 916(5) 46 8.3
2390 F 09/25/2015 22.0 20(5) 2(3) 2(3) 5(5) 4(5) 22(3) 36(3) 27(3) 0.9(1) 26(3) 0.1(5) 1356(5) 44 7.8
na - Qualitative data, Modified Iwb not applicable. 02/29/2016
¢ - IBlis low end adjusted.
* - <200 Total individuals in sample
** - <50 Total individuals in sample 57

@ - One or more species excluded from IBI calculation.



Midwest Biodiversity Institute
Fish Species List

Site ID: River: 06-033 Opossum Creek RM: 1.10 Date: 08/13/2015

Time Fished: 3600 Distance: 0.200 Drainge (sq mi): 24.0 Depth: 0

Location: at ford, upst. Gilmore Run Lat: 39.72610 Long: -80.85920
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
40-015 NORTHERN HOG SUCKER [ M S R 14 210 1.52 120 4.35 5.7
43-012 LONGNOSE DACE [ R S N 1 15 0.11 1 0.05 1.0
43-013 CREEK CHUB G T N N 13.5 0.98 40 1.47 3.0
43-022 ROSYFACE SHINER [ | S N 45 675 4.90 30 1.09 0.4
43-025  STRIPED SHINER [ S N 45 675 4.90 249 9.03 3.6
43-032  SPOTFIN SHINER [ M N 5 75 0.54 9 0.33 1.2
43-035  MIMIC SHINER [ | M N 152 228.0 16.54 216 7.83 0.9
43-039  SILVERJAW MINNOW [ M N 1 15 0.11 3 0.11 2.0
43-043  BLUNTNOSE MINNOW 0 T C N 319 4785 34.71 784 28.44 1.6
43-044  CENTRAL STONEROLLER H N N 124  186.0 13.49 424 15.39 2.2
47-004  YELLOW BULLHEAD [ T C 1 15 0.11 60 2.18 40.0
54-001 EASTERN BANDED KILLIFISH | T M E 1 15 0.11 4 0.16 3.0
77-003  ROCK BASS C C S 10 150 1.09 75 2.72 5.0
77-004  SMALLMOUTH BASS C M C F 7 105 0.76 75 2.72 7.1
77-005 SPOTTED BASS C C F 45 0.33 22 0.82 5.0
77-008  GREEN SUNFISH [ T C S 12 18.0 1.31 195 7.07 10.8
77-009  BLUEGILL SUNFISH [ P C S 17 255 1.85 202 7.34 7.9
80-011 LOGPERCH [ M S D 6.0 0.44 51 1.85 8.5
80-014  JOHNNY DARTER [ C D 7 105 0.76 15 0.54 1.4
80-015 GREENSIDE DARTER [ M S D 20 300 2.18 45 1.63 1.5
80-022  RAINBOW DARTER [ M S D 78 117.0 8.49 105 3.81 0.9
80-024  FANTAIL DARTER [ C D 44  66.0 4.79 30 1.09 0.4
No Species: 22 Nat. Species: 21 Hybrids: 0 Total Counted: 919 Total Rel. Wt. : 2758
IB:  40.0 Miwb: 8.2
58
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Midwest Biodiversity Institute
Fish Species List

Site ID: River: 06-033 Opossum Creek RM: 1.10 Date: 09/24/2015

Time Fished: 2160 Distance: 0.150 Drainge (sq mi): 24.0 Depth: 0

Location: at ford, upst. Gilmore Run Lat: 39.72610 Long: -80.85920
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
40-010 GOLDEN REDHORSE [ M S R 4 8.0 0.98 70 3.18 8.7
40-015 NORTHERN HOG SUCKER [ M S R 31 620 7.58 362 16.42 5.8
43-013 CREEK CHUB G T N N 2.0 0.24 16 0.73 8.0
43-020 EMERALD SHINER [ M N 4.0 0.49 14 0.64 35
43-022 ROSYFACE SHINER [ | S N 10.0 1.22 16 0.73 1.6
43-025  STRIPED SHINER [ S N 17 34.0 4.16 114 5.17 33
43-032  SPOTFIN SHINER [ M N 17 34.0 4.16 78 3.54 2.2
43-035  MIMIC SHINER [ | M N 58 116.0 14.18 118 5.35 1.0
43-043  BLUNTNOSE MINNOW 0 T C N 43  86.0 10.51 164 7.44 1.9
43-044  CENTRAL STONEROLLER H N N 59 118.0 14.43 350 15.88 2.9
47-004  YELLOW BULLHEAD [ T C 1 2.0 0.24 8 0.36 4.0
54-001 EASTERN BANDED KILLIFISH | T M E 1 2.0 0.24 6 0.27 3.0
70-001  BROOK SILVERSIDE [ M M 67 134.0 16.38 280 12.70 2.0
77-003  ROCK BASS C C S 7 140 1.71 20 0.91 1.4
77-004  SMALLMOUTH BASS C M C F 2 4.0 0.49 50 2.27 12.5
77-005 SPOTTED BASS C C F 1 2.0 0.24 6 0.27 3.0
77-006 LARGEMOUTH BASS C C F 3 6.0 0.73 20 0.91 33
77-008  GREEN SUNFISH [ T C S 3 6.0 0.73 220 9.98 36.6
77-009  BLUEGILL SUNFISH [ P C S 6 120 1.47 80 3.63 6.6
80-011 LOGPERCH [ M S D 16 320 3.91 100 4.54 3.1
80-014  JOHNNY DARTER [ C D 3 6.0 0.73 6 0.27 1.0
80-015 GREENSIDE DARTER [ M S D 16.0 1.96 30 1.36 1.8
80-017 VARIEGATE DARTER [ | S D 1 2.0 0.24 2 0.09 1.0
80-022  RAINBOW DARTER [ M S D 47 940 11.49 62 2.81 0.6
80-024  FANTAIL DARTER [ C D 6 120 1.47 12 0.54 1.0
No Species: 25 Nat. Species: 24 Hybrids: 0 Total Counted: 409 Total Rel. Wt. : 2204
IBl:  46.0 Miwb: 8.7
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Site ID: River: 06-033 Opossum Creek RM: 2.20 Date: 08/13/2015

Time Fished: 2880 Distance: 0.150 Drainge (sq mi): 22.1 Depth: 0

Location: Lat: 39.72110 Long: -80.87860
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
40-015 NORTHERN HOG SUCKER I M S R 32 64.0 5.19 980 11.05 15.3
40-016 WHITE SUCKER 0] T S W 4.0 0.32 6 0.07 15
43-005 RIVER CHUB I | N N 4.0 0.32 280 3.16 70.0
43-012 LONGNOSE DACE I R S N 11 22.0 1.79 40 0.45 1.8
43-013 CREEK CHUB G T N N 18 36.0 2.92 64 0.72 1.7
43-017 REDSIDE DACE I | S N 1 2.0 0.16 2 0.02 1.0
43-021 SILVER SHINER I | S N 6 12.0 0.97 14 0.16 1.1
43-022 ROSYFACE SHINER I | S N 1 2.0 0.16 4 0.05 2.0
43-025 STRIPED SHINER I S N 8 16.0 1.30 16 0.18 1.0
43-032 SPOTFIN SHINER I M N 2 4.0 0.32 8 0.09 2.0
43-035 MIMIC SHINER I | M N 37 74.0 6.01 86 0.97 1.1
43-039 SILVERJAW MINNOW I M N 2 4.0 0.32 2 0.02 0.5
43-043 BLUNTNOSE MINNOW 0] T C N 5 10.0 0.81 30 0.34 3.0
43-044 CENTRAL STONEROLLER H N N 338 676.0 54.87 1410 15.89 2.0
47-004 YELLOW BULLHEAD I T C 1 2.0 0.16 140 1.58 70.0
77-003 ROCK BASS C C S 9 18.0 1.46 1120 12.62 62.2
77-004 SMALLMOUTH BASS C M C F 28 56.0 4.55 3874 43.67 69.1
77-008 GREEN SUNFISH I T C S 11 22.0 1.79 480 541 21.8
80-011 LOGPERCH I M S D 2 4.0 0.32 40 0.45 10.0
80-014 JOHNNY DARTER I C D 18.0 1.46 14 0.16 0.7
80-015 GREENSIDE DARTER I M S D 29 58.0 4.71 94 1.06 1.6
80-022 RAINBOW DARTER I M S D 37 74.0 6.01 110 1.24 1.4
80-024 FANTAIL DARTER I C D 25 50.0 4.06 58 0.65 1.1
No Species: 23 Nat. Species: 23 Hybrids: 0 Total Counted: 616 Total Rel. Wt. : 8872
IBI: 52.0 Miwb: 8.2
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Fish Species List

Site ID: River: 06-033 Opossum Creek RM: 2.20 Date: 09/24/2015

Time Fished: 2940 Distance: 0.150 Drainge (sq mi): 22.1 Depth: 0

Location: Lat: 39.72110 Long: -80.87860
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.

40-015 NORTHERN HOG SUCKER I M S R 48 96.0 6.30 730 6.66 7.6
43-005 RIVER CHUB I | N N 8 16.0 1.05 464 4.23 29.0
43-012 LONGNOSE DACE I R S N 6 12.0 0.79 22 0.20 1.8
43-013 CREEK CHUB G T N N 31 62.0 4.07 174 1.59 2.8
43-021 SILVER SHINER I | S N 6 12.0 0.79 22 0.20 1.8
43-022 ROSYFACE SHINER I | S N 6 12.0 0.79 20 0.18 1.6
43-025 STRIPED SHINER I S N 45 90.0 5.91 376 3.43 4.1
43-032 SPOTFIN SHINER I M N 4 8.0 0.52 22 0.20 2.7
43-035 MIMIC SHINER I | M N 49 98.0 6.43 112 1.02 11
43-039 SILVERJAW MINNOW I M N 1 2.0 0.13 2 0.02 1.0
43-043 BLUNTNOSE MINNOW 0] T C N 116 232.0 15.22 656 5.98 2.8
43-044 CENTRAL STONEROLLER H N N 276 552.0 36.22 1208 11.02 2.1
77-003 ROCK BASS C C S 7 14.0 0.92 1520 13.86 108.5
77-004 SMALLMOUTH BASS C M C F 23 46.0 3.02 4870 44.41 105.8
77-006 LARGEMOUTH BASS C C F 10 20.0 131 200 1.82 10.0
77-008 GREEN SUNFISH I T C S 7 14.0 0.92 300 2.74 21.4
80-014 JOHNNY DARTER I C D 11 22.0 1.44 10 0.09 0.4
80-015 GREENSIDE DARTER I M S D 36 72.0 4.72 122 1.11 1.6
80-022 RAINBOW DARTER I M S D 57 114.0 7.48 106 0.97 0.9
80-024 FANTAIL DARTER I C D 15 30.0 1.97 30 0.27 1.0
No Species: 20 Nat. Species: 20 Hybrids: 0 Total Counted: 762 Total Rel. Wt. : 10966

IBI: 50.0 Miwb: 8.8
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Site ID: River: 06-700 Sunfish Creek RM: 23.90 Date: 08/14/2015

Time Fished: 1239 Distance: 0.150 Drainge (sq mi): 22.0 Depth: 0

Location: Lat: 39.79310 Long: -81.10780
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.

40-010 GOLDEN REDHORSE I M S R 1 2.0 0.12 16 0.34 8.0
40-015 NORTHERN HOG SUCKER I M S R 3 6.0 0.36 16 0.34 2.6
40-016 WHITE SUCKER 0] T S \W 71 1420 8.43 214 4.61 15
43-005 RIVER CHUB I | N N 1 2.0 0.12 150 3.23 75.0
43-011 WESTERN BLACKNOSE DACE G T S N 5 10.0 0.59 8 0.17 0.8
43-013 CREEK CHUB G T N N 112 224.0 13.30 802 17.29 3.5
43-017 REDSIDE DACE I | S N 13 26.0 1.54 16 0.34 0.6
43-022 ROSYFACE SHINER I | S N 49 98.0 5.82 76 1.64 0.7
43-025 STRIPED SHINER I S N 83 166.0 9.86 438 9.44 2.6
43-039 SILVERJAW MINNOW I M N 54 108.0 6.41 100 2.16 0.9
43-043 BLUNTNOSE MINNOW 0] T C N 192 384.0 22.80 808 17.42 2.1
43-044 CENTRAL STONEROLLER H N N 172 344.0 20.43 1354 29.19 3.9
77-004 SMALLMOUTH BASS C M C F 1 2.0 0.12 10 0.22 5.0
77-006 LARGEMOUTH BASS C C F 8 16.0 0.95 140 3.02 8.7
77-008 GREEN SUNFISH I T C S 4 8.0 0.48 200 4.31 25.0
77-009 BLUEGILL SUNFISH I P C S 14 28.0 1.66 160 3.45 5.7
80-014 JOHNNY DARTER I C D 17 34.0 2.02 10 0.22 0.2
80-015 GREENSIDE DARTER I M S D 13 26.0 1.54 50 1.08 1.9
80-022 RAINBOW DARTER I M S D 18 36.0 2.14 30 0.65 0.8
80-024 FANTAIL DARTER I C D 11 22.0 131 40 0.86 1.8
No Species: 20 Nat. Species: 20 Hybrids: 0 Total Counted: 842 Total Rel. Wt. : 4638

IBI: 46.0 Miwb: 8.3
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Site ID: River: 06-700 Sunfish Creek RM: 23.90 Date: 09/25/2015

Time Fished: 1629 Distance: 0.150 Drainge (sq mi): 22.0 Depth: 0

Location: Lat: 39.79310 Long: -81.10780
Species

Code: Species Name: Fegd Toler- Bre.ed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
40-010 GOLDEN REDHORSE I M S R 1 2.0 0.09 20 0.37 10.0
40-016 WHITE SUCKER 0] T S W 35 70.0 3.29 120 2.22 1.7
43-005 RIVER CHUB I | N N 1 2.0 0.09 20 0.37 10.0
43-011 WESTERN BLACKNOSE DACE G T S N 16.0 0.75 16 0.30 1.0
43-013 CREEK CHUB G T N N 87 1740 8.18 648 11.97 3.7
43-017 REDSIDE DACE I | S N 17 34.0 1.60 34 0.63 1.0
43-021 SILVER SHINER I | S N 36 72.0 3.39 60 1.11 0.8
43-022 ROSYFACE SHINER I | S N 9 18.0 0.85 24 0.44 1.3
43-025 STRIPED SHINER I S N 87 1740 8.18 152 2.81 0.8
43-039 SILVERJAW MINNOW I M N 32 64.0 3.01 76 1.40 1.1
43-043 BLUNTNOSE MINNOW 0] T C N 254 508.0 23.89 1078 19.92 2.1
43-044 CENTRAL STONEROLLER H N N 390 780.0 36.69 2832 52.33 3.6
47-008 STONECAT MADTOM I | C 3 6.0 0.28 62 1.15 10.3
77-006 LARGEMOUTH BASS C C F 9 18.0 0.85 110 2.03 6.1
77-008 GREEN SUNFISH I T C S 1 2.0 0.09 20 0.37 10.0
77-009 BLUEGILL SUNFISH I P C S 3 6.0 0.28 10 0.18 1.6
80-014 JOHNNY DARTER I C D 36 72.0 3.39 28 0.52 0.3
80-015 GREENSIDE DARTER I M S D 10 20.0 0.94 22 0.41 11
80-022 RAINBOW DARTER I M S D 35 70.0 3.29 48 0.89 0.6
80-024 FANTAIL DARTER I C D 9 18.0 0.85 32 0.59 1.7
No Species: 20 Nat. Species: 20 Hybrids: 0 Total Counted: 1063 Total Rel. Wt. : 5412
IBI: 44.0 Miwb:
63
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Site ID: River: 06-700 Sunfish Creek RM: 25.10 Date: 08/14/2015

Time Fished: 704 Distance: 0.150 Drainge (sq mi): 21.0 Depth: 0

Location: Lat: 39.78670 Long: -81.11680
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.

40-010 GOLDEN REDHORSE I M S R 6 12.0 0.81 182 3.16 15.1
40-015 NORTHERN HOG SUCKER I M S R 4 8.0 0.54 220 3.82 27.5
40-016 WHITE SUCKER 0] T S \W 51 102.0 6.85 286 4.97 2.8
43-005 RIVER CHUB I | N N 2 4.0 0.27 200 3.48 50.0
43-011 WESTERN BLACKNOSE DACE G T S N 19 38.0 2.55 52 0.90 13
43-013 CREEK CHUB G T N N 88 176.0 11.83 1204 20.93 6.8
43-016 SOUTH. REDBELLY DACE H S N 7 14.0 0.94 18 0.31 1.2
43-017 REDSIDE DACE I | S N 52 104.0 6.99 82 1.43 0.7
43-022 ROSYFACE SHINER I | S N 9 18.0 1.21 22 0.38 1.2
43-025 STRIPED SHINER I S N 45 90.0 6.05 240 4.17 2.6
43-034 SAND SHINER I M M N 1 2.0 0.13 2 0.03 1.0
43-039 SILVERJAW MINNOW I M N 18.0 1.21 44 0.76 24
43-043 BLUNTNOSE MINNOW 0] T C N 78 156.0 10.48 254 4.42 1.6
43-044 CENTRAL STONEROLLER H N N 254 508.0 34.14 2490 43.29 4.9
77-006 LARGEMOUTH BASS C C F 7 14.0 0.94 130 2.26 9.2
80-014 JOHNNY DARTER I C D 40 80.0 5.38 52 0.90 0.6
80-015 GREENSIDE DARTER I M S D 34 68.0 4.57 182 3.16 2.6
80-022 RAINBOW DARTER I M S D 22 44.0 2.96 48 0.83 1.0
80-024 FANTAIL DARTER I C D 16 32.0 2.15 44 0.76 1.3
No Species: 19 Nat. Species: 19 Hybrids: 0 Total Counted: 744 Total Rel. Wt. : 5752

IBI: 46.0 Miwb: 8.4
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Site ID: River: 06-700 Sunfish Creek RM: 25.10 Date: 09/24/2015

Time Fished: 1096 Distance: 0.150 Drainge (sq mi): 21.0 Depth: 0

Location: Lat: 39.78670 Long: -81.11680
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.

40-010 GOLDEN REDHORSE I M S R 2 4.0 0.18 34 0.52 8.5
40-015 NORTHERN HOG SUCKER I M S R 3 6.0 0.27 120 1.85 20.0
40-016 WHITE SUCKER 0] T S \W 36 72.0 3.26 206 3.18 2.8
43-011 WESTERN BLACKNOSE DACE G T S N 18 36.0 1.63 30 0.46 0.8
43-013 CREEK CHUB G T N N 80 160.0 7.25 1364 21.04 8.5
43-017 REDSIDE DACE I | S N 51 102.0 4.62 152 2.34 1.4
43-021 SILVER SHINER I | S N 7 14.0 0.63 30 0.46 2.1
43-022 ROSYFACE SHINER I | S N 8.0 0.36 14 0.22 1.7
43-025 STRIPED SHINER I S N 83 166.0 7.52 248 3.83 1.4
43-039 SILVERJAW MINNOW I M N 20 40.0 1.81 60 0.93 15
43-043 BLUNTNOSE MINNOW 0] T C N 264 528.0 23.91 1112 17.16 2.1
43-044 CENTRAL STONEROLLER H N N 320 640.0 28.99 2606 40.20 4.0
77-006 LARGEMOUTH BASS C C F 1 2.0 0.09 30 0.46 15.0
77-009 BLUEGILL SUNFISH I P C S 6 12.0 0.54 80 1.23 6.6
80-014 JOHNNY DARTER I C D 82 164.0 7.43 66 1.02 0.4
80-015 GREENSIDE DARTER I M S D 36 72.0 3.26 170 2.62 2.3
80-022 RAINBOW DARTER I M S D 78 156.0 7.07 122 1.88 0.7
80-024 FANTAIL DARTER I C D 13 26.0 1.18 38 0.59 1.4
No Species: 18 Nat. Species: 18 Hybrids: 0 Total Counted: 1104 Total Rel. Wt. : 6482

IBI: 44.0 Miwb: 8.3
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ICI metrics and index scores for sites in the Opossum Run and Sunfish Creek study areas in 2015.

Drainage Number of Percent:

Site River  Area  Total Mayfly Caddisfly Dipteran Caddis- Tany-  Other Tolerant Qual. IClor
ID Mile  (sqmi) Taxa Taxa Taxa Taxa  Mayflies flies tarsini Dipt/NI Organisms EPT Narrative

Opossum Creek (06-033)

Year: 2015
OP02 2.20 22.4 43(6) 6(4) 4(6) 26(6) 18.2(4) 6.0(4) 17.8(4) 55.7(2) 2.2(6) 22(6) 48
OPO1 1.10 241 45(6) 8(6) 4(6) 25(6) 16.9(4) 2.6(2) 28.6(6) 50.4(2) 13.2(4) 20(6) 48

Sunfish Creek (06-700)

Year: 2015
SuU01 25.10 21.0 41(6) 7(6) 2(4) 25(6) 7.9(2) 1.0(2) 20.9(4) 69.1(0) 14.1(4) 16(6) 40
SU02 23.90 21.3  34(4) 5(4) 2(4) 22(6) 5.0(2) 0.3(2) 39.0(6) 55.5(2) 23.6(0) 14(6) 36
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Macroinvertebrate taxa collected in the Opossum Run and Sunfish Creek study area in 2015 by MBI.

Site ID: OP02 Coll. Date: 09/24/2015 River Code06-033 RiverOpossum Creek RM: 2.20
Location: Sample: B

Taxa Taxa

Code Taxa Tolerance Qt./Ql. Code Taxa Tol. Qt./Ql.

01900 Nemertea F 77800 Helopelopia sp 43

03600 Oligochaeta T + 78401 Natarsia species A (sensu Roback, T

06830 Gammarus minus F + 1978)

08260 Orconectes (Crokerinus) sanbornii F + 78450 Nilotanypus fimbriatus F 2
sanbornii 78655 Procladius (Holotanypus) sp MT

11120 Baetis flavistriga F 30 + 80363 Corynoneura sp 12 ]} 24

11130 Baetis intercalaris 8 80370 Corynoneura lobata F 191

11250 Neocloeon sp. (Centroptilum sp, Mi + 80420 Cricotopus (C.) bicinctus T 10
wlo hindwing pads) 81460 Orthocladius (O.) sp F 5

11650 Procloeon sp (w/ hindwing pads) Mi + 81650 Parametriocnemus sp F 24

12200 lIsonychia sp Mi 9+ 81825 Rheocricotopus (Psilocricotopus) F 10

13400 Stenacron sp + robacki

13521 Stenonema femoratum F + 82101 Thienemanniella taurocapita Mi 10

13590 Maccaffertium vicarium M 100 + 82141 Thienemanniella xena F 24

15000 Paraleptophlebia sp F + 83040 Dicrotendipes neomodestus F

16200 Eurylophella sp Mmi 11 83820 Microtendipes "caelum” (sensu Mmi 5

17200 Caenis sp F 7 + Simpson & Bode, 1980)

18600 Ephemera sp MI + 83840 Microtendipes pedellus group F 29

21200 Calopteryx sp F + 84210 Paratendipes albimanus or P. F

29300 Argia sp + duplicatus

25510 Stylogomphus albistylus M + 84300 Phaenopsectra obediens group F 29

34120 Acroneuria carolinensis Mi + 84440 :\?ilz/gpe:ilum (Uresipedilum) M 19

34130 Acroneuria frisoni i * 84450 Polypedilum (Uresipedilum) flavum F 14

36001 Chioroperlidae mi * 84460 Polypedilum (P.) fallax group F

36500 Sweltsa sp i * 84700 Stenochironomus sp F

47600 Sialis sp T * 85615 Rheotanytarsus pellucidus M

48410 Corydalus cornutus Mi 3+ 85625 Rheotanytarsus sp F 58

50301 Chimarra aterrima mi [ 85720 Stempellinella fimbriata MI 2

50315 Chimarra obscura Mi 4 + 85800 Tanytarsus sp F o4

51600 Polycentropus sp M * 85821 Tanytarsus glabrescens group sp 7 F 53

52200 Cheumatopsyche sp F 25 + 85840 Tanytarsus sepp F 19

52430 Ceratopsyche morosa group Mi 18 + 87540 Hemerodromia sp F 39

52530 Hydropsyche depravata group F + 95100 Physella sp T

58505 Helicopsyche borealis Mi +

60300 Dineutus sp F * No. Quantitative Taxa: 43 Total Taxa: 70

60900 Peltodytes sp MT +

68075 Psephenus herricki i + No. Qualitative Taxa: 46 ICI: 48

68130 Helichus sp F n Number of Organisms: 906 Qual EPT: 22

69275 Optioservus trivittatus M 2+

69400 Stenelmis sp F 11 +

71100 Hexatoma sp Mi +

74100 Simulium sp 2+

74501 Ceratopogonidae 1
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Macroinvertebrate taxa collected in the Opossum Run and Sunfish Creek study area in 2015 by MBI.

Site ID: OP01 Coll. Date: 09/24/2015 River Code06-033 RiverOpossum Creek RM: 1.10
Locationat ford, upst. Gilmore Run Sample: B

Taxa Taxa
Code Taxa Tolerance  Qt./Ql. Code Taxa Tol.  Qt/QL
01320 Hydrasp F 68901 Macronychus glabratus F 1
01801 Turbellaria F 4 69400 Stenelmis sp F +
01900 Nemertea F 13 70600 Antocha sp Mi 1
03600 Oligochaeta T 87 + 72700 Anopheles sp F +
08255 Orconectes rusticus x sanbornii F + 77120 Ablabesmyia mallochi F 3
11120 Baetis flavistriga F + 77800 Helopelopia sp F 47
11130 Baetis intercalaris F + 78401 Natarsia species A (sensu Roback, T +
11245 Anafroptilum or Neocoloeon sp. F 1978)

=(Centroptilum sp.) 78450 Nilotanypus fimbriatus F
11250 Neocloeon sp. (Centroptilum sp, Mi + 80351 Corynoneura caudicula F

wio hindwing pads) 80370 Corynoneura lobata F 97
11645 Procloeon sp mi + 80410 Cricotopus (C.) sp F 27 +
12200 lIsonychia sp mi 1+ 80420 Cricotopus (C.) bicinctus T 20
13400 Stenacron sp + 80430 Cricotopus (C.) tremulus group MT 13 +
13521 Stenonema femoratum F + 81270 Nanocladius (N.) spiniplenus F
13561 Maccaffertium pulchellum Mi + 81630 Parakiefferiella sp F
13590 Maccaffertium vicarium M 82 + 81650 Parametriocnemus sp F 10
16200 Eurylophelia sp mi 6 82141 Thienemanniella xena F 8
17200 Caenissp F 42 + 82730 Chironomus (C.) decorus group T +
18600 Ephemera sp mi + 83040 Dicrotendipes neomodestus F 7
21200 Calopteryx sp + 84210 Paratendipes albimanus or P. F +
22001 Coenagrionidae T + duplicatus
22300 Argia sp + 84450 Polypedilum (Uresipedilum) flavum F 33
23909 Boyeria vinosa F + 84470 Polypedilum (P.) illinoense T 3
34120 Acroneuria carolinensis Mi 3+ 84520 Polypedilum (Tripodura) halterale MT +
34130 Acroneuria frisoni MI + group
47600 Sialis sp MT + 84750 Stictochironomus sp F +
48410 Corydalus cornutus MI 7+ 85500 Paratanytarsus sp F
48620 Nigronia serricornis F + 85615 Rheotanytarsus pellucidus Mi
50301 Chimarra aterrima MI + 85625 Rheotanytarsus sp F 33 +
50315 Chimarra obscura Mi 2+ 85752 Sublettea coffmani Mi 3
51600 Polycentropus sp MI 85800 Tanytarsus sp F 63 +
52200 Cheumatopsyche sp F 14 + 85802 Tanytarsus n. sp nr. curticornis F 3
52430 Ceratopsyche morosa group MI 5 + 85821 Tanytarsus glabrescens group sp 7 F 113
53501 Hydroptilidae F + 85840 Tanytarsus sepp F 13
58505 Helicopsyche borealis mI + 86100 Chrysops sp F *
59400 Nectopsyche sp MI + 87540 Hemerodromia sp F 29
60300 Dineutus sp F + 95100 Physella sp T +
60900 Peltodytes sp MT + 96002 Helisoma anceps anceps F +
63300 Hydroporini T + 96264 Planorbella (Pierosoma) pilsbryi T +
68075 Psephenus herricki Mi + 96900 Ferrissia sp F +
68130 Helichus sp F +
68708 Dubiraphia vittata group 1+
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Macroinvertebrate taxa collected in the Opossum Run and Sunfish Creek study area in 2015 by MBI.

Site ID: OP01 Coll. Date: 09/24/2015 River Code06-033 RiverOpossum Creek RM: 1.10
Locationat ford, upst. Gilmore Run Sample: B

Taxa Taxa

Code Taxa Tolerance Qt./Ql. Code Taxa Tol. Qt./Ql.

No. Quantitative Taxa: 45 Total Taxa: 79

No. Qualitative Taxa: 51 ICI: 48

Number of Organisms: 832 Qual EPT: 20

[$}%)
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Macroinvertebrate taxa collected in the Opossum Run and Sunfish Creek study area in 2015 by MBI.

Site ID: SU01 Coll. Date: 09/24/2015 River Code06-700 RiverSunfish Creek RM:  25.10
Location: Sample:
Taxa Taxa
Code Taxa Tolerance Qt./Ql. Code Taxa Tol. Qt./Ql.
01801 Turbellaria F 1+ 78450 Nilotanypus fimbriatus F 5+
03360 Plumatella sp F 1 80370 Corynoneura lobata F 64
03600 Oligochaeta T 98 + 81630 Parakiefferiella sp F
11120 Baetis flavistriga F + 81650 Parametriocnemus sp F 48 +
11130 Baetis intercalaris F + 82141 Thienemanniella xena F
13400 Stenacron sp F + 82200 Tvetenia bavarica group Mi
13521 Stenonema femoratum F + 82730 Chironomus (C.) decorus group T +
13590 Maccaffertium vicarium Mi + 82820 Cryptochironomus sp F 5+
15000 Paraleptophlebia sp F + 83840 Microtendipes pedellus group F 163 +
16200 Eurylophella sp mi + 84210 Paratendipes albimanus or P. F +
16700 Tricorythodes sp MI 1 duplicatus
17200 Caenis sp F 49 + 84300 Phaenopsectra obediens group F +
18600 Ephemera sp MI + 84450 Polypedilum (Uresipedilum) flavum F 38 +
21200 Calopteryx sp F + 84460 Polypedilum (P.) fallax group F 14
22300 Argia sp F + 84470 Polypedilum (P.) illinoense T +
23600 Aeshna sp MT + 84540 Polypedilum (Tripodura) F 5+
25510 Stylogomphus albistylus Mi + scalaenum group
34130 Acroneuria frisoni Mi + 84750 Stictochironomus sp *
36500 Sweltsa sp i 85500 Paratanytarsus sp F 5
48410 Corydalus cornutus Mi + 85625 Rheotanytarsus sp F 10 +
50315 Chimarra obscura i . 85720 Stempellinella fimbriata Mi 10 +
51600 Polycentropus sp Mi 85800 Tanytarsus sp F 38 +
52200 Cheumatopsyche sp E 74 85802 Tanytarsus n. sp nr. curticornis F 24
52530 Hydropsyche depravata group E N 85821 Tanytarsus glabrescens group sp 7 F 53 +
56001 Limnephilidae . 85840 Tanytarsus sepp F 29 +
58505 Helicopsyche borealis mi + 86200 Tabanus sp F "
59120 Ceraclea flava complex Mi + 87540 HerrTerodromia sp F
67800 Tropisternus sp T + 96900 Ferrissia sp F "
68075 Psephenus herricki Mi + 98200 Pisidium sp MT *
68130 Helichus sp + 98600 Sphaerium sp F *
68708 Dubiraphia vittata group F +
69275 Optioservus trivittatus i N No. Quantitative Taxa: 41 Total Taxa: 70
69400 Stenelmis sp F 1+ No. Qualitative Taxa: 56 ICI: 40
72700 Anopheles sp F + Number of Organisms: 807 Qual EPT: 16
74100 Simulium sp F +
74501 Ceratopogonidae T 1+
77120 Ablabesmyia mallochi F 10 +
77500 Conchapelopia sp F 19 +
77800 Helopelopia sp F 53 +
78350 Meropelopia sp F 10
78400 Natarsia sp F 5
78401 Natarsia species A (sensu Roback, T +
1978)
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Macroinvertebrate taxa collected in the Opossum Run and Sunfish Creek study area in 2015 by MBI.

Site ID: SU02 Coll. Date: 09/24/2015 River Code06-700 RiverSunfish Creek RM:  23.90
Location: Sample:

Taxa Taxa
Code Taxa Tolerance  Qt./Ql. Code Taxa Tol.  Qt/QL
01801 Turbellaria F + 81650 Parametriocnemus sp F +
03360 Plumatella sp F 1+ 81825 Rheocricotopus (Psilocricotopus) +
03600 Oligochaeta T 319 + robacki
08250 Orconectes (Procericambarus) F + 82141 Thienemanniella xena F 8

rusticus 82730 Chironomus (C.) decorus group T 17 +
11120 Baetis flavistriga F + 83040 Dicrotendipes neomodestus F 8
11130 Baetis intercalaris F + 83840 Microtendipes pedellus group F 167 +
13400 Stenacron sp F + 84450 Polypedilum (Uresipedilum) flavum F 8 +
13521 Stenonema femoratum F 2 + 84470 Polypedilum (P.) illinoense T 8 +
13590 Maccaffertium vicarium Mi 35 + 84540 Polypedilum (Tripodura) F 8
15000 Paraleptophlebia sp F 3+ scalaenum group
16200 Eurylophella sp Mi 3 84750 Stictochironomus sp
17200 Caenis sp F 32 + 85500 Paratanytarsus sp F
21200 Calopteryx sp + 85625 Rheotanytarsus sp F +
22001 Coenagrionidae + 85720 Stempellinella fimbriata Mi 20
22300 Argia sp + 85800 Tanytarsus sp F 117 +
25510 Stylogomphus albistylus MI + 85802 Tanytarsus n. sp nr. curticornis F 33
34130 Acroneuria frisoni MI 2 + 85821 Tanytarsus glabrescens group sp 7 F 309
45300 Sigara sp MT + 85840 Tanytarsus sepp F 100 +
50315 Chimarra obscura MI + 86401 Atherix lantha mi +
52200 Cheumatopsyche sp F 4 + 87540 Hemerodromia sp F 12
52430 Ceratopsyche morosa group MI + 95100 Physella sp T +
52530 Hydropsyche depravata group F + 96900 Ferrissia sp F 11 +
58505 Helicopsyche borealis Mmi 1+ 98600 Sphaerium sp F +
59120 Ceraclea flava complex Mi +
59970 Petrophila sp MI + No. Quantitative Taxa: 34 Total Taxa: 63
63900 Laccophilus sp T + No. Qualitative Taxa: 49 ICl: 36
65700 Anacaena sp MT + Number of Organisms: 1507 Qual EPT: 14
68075 Psephenus herricki Mi +
68708 Dubiraphia vittata group 1
69400 Stenelmis sp +
70501 Tipulidae +
71100 Hexatoma sp Mi +
72700 Anopheles sp F +
74501 Ceratopogonidae T 4 +
77120 Ablabesmyia mallochi F 25 +
77500 Conchapelopia sp F 18 +
77800 Helopelopia sp F 91 +
78401 Natarsia species A (sensu Roback, T +

1978)
80370 Corynoneura lobata F 108
80430 Cricotopus (C.) tremulus group MT 8
81630 Parakiefferiella sp F 8
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QHEI metric scores for sites in the Opossum Run and Sunfish Creek study areas in 2015.

QHEI Metrics:
River Gradient
Mile QHEI SubstrateCover Channel Riparian Pool Riffle & Score Narrative
(06033) Opossum Creek
Year:2015
2.20 71.00 14.0 10.0 16.5 9.00 11.0 4.5 39.70 - ( 6) Good
1.10 75.00 13.0 13.0 16.0 9.00 11.0 3.0 16.82 - (10) Excellent
(06700) Sunfish Creek
Year:2015
25.10 68.00 16.0 10.0 16.5 9.00 5.0 3.5 18.52-(8) Good

23.90 71.50 140 130 160 850 7.0 3.0 14.93- (10) Good
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